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Modernize 
DISTRIBUTION 





Distribution transformer “changeouts” are sim- 
plified by standardizing on unit sizes and ratings. 


Preferred Design transformers with uniform 
mechanical features and accessories expedite 
substation planning and construction. 
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for extra values 


GENERAL QD ELECTRIC 


Repetitive manufacture of G-E standard-design medium transformers shortens delivery time, effects 
dollar savings for utilities. Also, simpler ordering procedures relieve electric utilities’ engineers of 


time-consuming design and specification work. 


OPERATION UPTURN spurs 
new interest in advantages 
of standardization 


‘‘extra values’’ 


inherent in standardized products 


take on new importance in present economic situation 


General Electrics OPERATION UP- 
TURN Program is designed to help accel- 
erate the upturn in the nation’s business by 
stressing ‘‘extra value”’ features of today’s 
products. Electric utilities, for example, 
can obtain these extra values now, espe- 
cially on standardized equipment. Major 
reason: the current economic situation 
re-emphasizes the importance of shorter 
shipments and savings to the user 
traditional trademarks of standardized 
apparatus. Here are three examples: 


MEDIUM TRANSFORMERS repetitive 
manufacture (RM) has brought 8% sav- 
ing in price of these units—a saving to the 
industry of more than $20 million since 
1943. In the next ten years, an additional 
$40 million can be saved if utilities step 
up the purchase rate of RM vs. “‘special”’ 
transformers. 

POWER TRANSFORMERS incorporate 
“Preferred Design” components—fea- 
tures which utilities specified in a pref- 
erence survey—so that improved trans- 
formers can be shipped 6 to 12 weeks 
faster, and also provide added economies 


through simplified substation and system 
planning. The PD Evaluation Form 
(GED-3400) outlines these benefits. 


DISTRIBUTION TRANSFORMERS, stand- 
ardized according to ratings and tank 
size, are stocked by more than 100 
General Electric warehouses for extra- 
fast ordering and delivery. These allow 
electric utilities to safely slash their 
transformer inventories, reduce handling 
costs. ‘“‘Changeouts’’ are also simplified 
since higher-rated units fit same mount- 
ing hardware and poles, in most cases, as 
lower-rated transformers being replaced. 
Result: important installation and main- 
tenance savings for utilities. 

To find out how the benefits of stand- 
ardization are heightened by the current 
economic situation, contact your local 
G-E Apparatus Sales Office. General 
Electric Company, Section 301-389, Sche- 
nectady 5, New York. 


MORE POWER TO AMERICA 


GENERAL @ ELECTRIC 
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no.= 99061. .® ® 
FOGBOWL 
SUSPENSION 


Specially designed for fog and smog contaminated areas, this 
brand new product of VICTOR research was created to satis- 
fy a critical need. The new No. 961 suspension has the lowest 
leakage current and the lowest radio interference level of any 
other type or make of fogbowl suspension insulator used in 
contaminated areas. 

Low surge and leakage currents contribute to many de- 
sirable advantages of this insulator—particularly the elimi- 
nation of wood cross-arm burning. These exceptional features 
have been proved not only in VICTOR’S own electrical lab- 
oratory, but by extensive service on lines in locations where 
contamination is a serious hazard. 


If your service depends on protection against fog, smog and 
industrial contamination, here is your answer—VICTOR’S new 
No. 961 Fogbowl Suspension. You can’t buy better—at any price! 


VICTOR INSULATORS DIVISION 


1-T-E Circuit Breaker Company 


October 20, 1958 @ ELECTRICAL WORLD 















A Good Example for Electric Companies 





A recent Bell ‘Telephone System adver- 
tisement struck me as being outstanding and 
worthy of bringing to the attention of our 
readers. Entitled “Good earnings for the tele- 
phone company have a way of being good 
for — customer, too,” it carried this message: 
tverybody has problems. One of ours is the 
rather widespread belief that the sure way to low 
telephone rates is to keep the company’s earnings as 
low as possible 
“Attractive as this may seem at the moment, it 
has distinct hazards for the telephone user. Hand- 
cuffing the company limits progress and long-range 
economies, and will lead to poorer service ata high- 
er price than the customer would otherwise have 
to pay. 
“This fact is receiving increasing recognition by 
the commissions which regulate telephone rates and 
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earnings. But it is not something that concerns the 


commissions alone. It needs your understanding, 
too. 






“Regulation can only work best in the interest 
of all on the basis of economic facts. 

“Authorizing good earnings for the telephone 
company requires wisdom and foresight and some- 
times calls for a high degree of political courage. 
Such action, however, in the long run will return 
the greatest value to the public. 

“Fortunately, from the standpoint of the indi- 
vidual telephone user, our increased rate needs, 
where required, are small. They usually come to 
not more than a few cents a day on the average cus- 


tomer's_ bill.” 
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NOW ...you get even better 
performance with 


Wagner Transformers 


LOWER EXCITING CURRENT 
@ LOWER IMPEDANCE 


@ BETTER REGULATION 


Wagner's engineering research and dev elopment departments are working 
at full speed to bring you greater values. The Wagner line of single phase 
pole-type distribution transformers has been redesigned to give you more 
efficient, longer lived units for your loads of today and tomorrow. Lower 
exciting current and lower impedance values have been achieved. The 


percentage of voltage drop from no load to full load has been improved 
for better regulation. 


GUARANTEED LOSSES REDUCED— 
Wagner’s published electrical perform- 
ance sheets for a 25 Kva, 7200 volt 
transformer show that guaranteed core 
losses have been cut approximately 12 
per cent,.. total losses cut approxi- 
mately 5 per ¢ cent. Other Kva and 
voltage ratings have correspondingly- 
improved hoes: ratios. 


SMALLER SIZE—The size of these re- 
designed transformers has been sub- 
stantially reduced. The 25 Kva Type 
HEK Transformer, for ex cample, is now 
only 37 inches high, including the cover- 
mounted bushings...a reduction of 
almost 10 inches in height. 


Choose these improved Wagner Form 
W Transformers for your lines—ask your 
Wagner Sales Engineer for the full stor y. 
There’s a Wagner Branch in every 
principal city. 


“ormer™ 


Wagner Electric Corporation 


6456 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S.A. 
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When you are asked to help out with a customer's lighting problem, you'll find us ready and willing to 
discuss with you the latest ideas, methods and information available from any one source,—Graybar! 


For assistance in the selection of 
equipment for any lighting system... 


MERCURY |_| INCANDESCENT |_| or FLUORESCENT |_| 
... call Graybar 


Every working day brings you questions from archi- 
tects, electrical contractors, commercial establishments 
and industrials concerning the right lighting source and 
equipment to use for some particular installation. 
Always remember, you can supplement your own broad 
knowledge and experience through that of our Lighting 
Specialists,—men who have contributed to the plan- 
ning of thousands of installations across the country. 
Graybar’s roots are deep in the lighting industry, and 
ours is a mutual interest — better lighting for all. 


Next time you have a knotty lighting problem, call 
your nearby Graybar office. Back up your dealers and 
contractors with the best of the current ideas selected 
from up-to-date developments of the nation’s leading 
equipment manufacturers whom Graybar represents. 
You’ll help build your load through the kind of lighting 
that will contribute to better production schedules in 
industry, greater sales for your merchant customers, 
and greater living enjoyment in homes in your area. 


GRAYBAR ELECTRIC COMPANY, INC., 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK, IN OVER 130 PRINCIPAL CITIES 
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Self-contained breaker control . . . re- 
moving breaker from unit removes all 
cooperating elements for testing to 
simulate service conditions. Automatic- 
locking steel barrier provides maxi- 
mum protection with double steel walls 
between operator and interrupter. 


Horizontal contact separation takes 
full advantage of thermal effect of 
arc. Two blowout coils per phase pro- 
duce magnetic field for fast arc ex- 
tinction. Puffers accelerate low cur- 
rent interruption. 


ALLIS- 
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Switchgear 


NEW 


low silhouette 
» mew advances 


Allis-Chaimers 4.16 kv horizontal-drawout metal-clad switchgear 


offers latest convenience, safety and engineering advances 


Let’s start with the new 72-inch silhouette — the 
lowest in the industry. It means eye-level instru- 
mentation plus shoulder-height accessibility of 
auxiliary equipment. The Allis-Chalmers “new” 
look is the right look with the right approach to 
operating problems. 


Maximum Compartmentation — This new 
Allis-Chalmers switchgear is the most completely 
compartmented switchgear available. Current 
transformers can be mounted on bus or load side 
in standard unit. All circuits are segregated ... 
all live parts are completely enclosed . . . all metal 


barriers are grounded. Full interlocking further 
insures operator safety. 

Quick “one-stroke” insertion of Ruptair breakers 
takes less than 15 seconds from the fully discon- 
nected to the connected position. The Ruptair 
breaker is available for all applications — 2 or 5 
cycle operation, 75, 150, 250 or 350 mva, and 1200, 
2000, or 3000 amperes continuous. 


Get Literature — Contact your nearby Allis- 
Chalmers office for further information, or write 
Allis-Chalmers, Power Equipment Division, Mil- 
waukee 1, Wisconsin. 


It takes less than a minute to install 
a molded glass polyester cover over 
a bus joint to join shipping groups in 
the field. No taping, no messy com- 
pounds . . . another exclusive feature. 


There’s shoulder height accessibility 
of potential transformers whether 
mounted in top rear of standard unit 
or auxiliary unit. Three cast epoxy 
resin PT’s may be mounted on one 
safe tilt-out carriage. 


Location of transformers behind 
grounded metal barrier in breaker 
compartment in front of automatic 
shutters provides maximum operator 
safety for test and replacement. 


Ruptair is an Allis-Chalmers trademark. 


CHALMERS <> 
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special 
hazard 
fires... 


need Grinnell 
Special Hazard 
Protection 


Fairly commonplace in industry today are special hazard 
areas, where special protection must be provided to assure 
against possible serious loss by fire. Grinnell, with 88 
years’ experience protecting against fire hazards of every 
description, has the most effective extinguishing agents 
and best systems for each type of hazard. 


Remember, too, the installation of the proper Grinnell 
System usually serves to reduce fire insurance premiums 
drastically, often pays for itself in a few years! 


TABLE OF CONTENTS 


Recognizing Your Special * Foam Systems 

Hazards * Carbon Dioxide Systems 

The Fire Triangle in Special * Dry Chemical Systems 

Hazard Fire Protection * Control Equipment and Devices 
Special Hazard Fire Terms * Quick Selector Chart 

Defined * Research and Testing 

Water Spray Systems ¢ Sales, Engineering, Installa- 
Selfcon Water Spray Systems tion and Inspection Service 


FREE REFERENCE MANUAL! This new 44-page reference 
manual — “Special Hazard Fire Protection by Grinnell” 
— gives you a comprehensive picture of all the most ad- 
vanced methods for Special Hazard fire protection. It in- 
cludes explanations, applications, photographs, case his- 
tories of Grinnell systems and specialized equipment... 
and a Quick Selector Chart to help you determine the 
most effective system for your special fire hazard. 


Write for your complimentary copy today. Grinnell 
Company, Inc., 277 West Exchange St., Providence, R. I. 


GRINNELL 


WHENEVER FIRE PROTECTION IS INVOLVED 


Manufacturing, Engineering, and Installation of Fire Protection Systems since 1870 
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TIME IS THE MEASURE OF ALL WOOD PRESERVATION 


Business or hobby, you know the importance of protecting your 
investment in wood....For industry, the testimony of time 
shows that the longest, most practical protection comes from 
AMCRECO pressure treatment. 


AMERICAN CREOSOTING CORPORATION LOUISVILLE 2, KENTUCKY 
SUBSIDIARY OF UNION BAG-CAMP PAPER CORPORATION 


AMCRECO 


Poteet ee Dk] 
WOOD PRODUCTS 
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The oil-resistant, ozone-resistant nitrile rubber 


THAT IDENTIFIES 


es . 


COLOR THAT SAYS “HERE 1} AM” 


ala 


COLOR THAT ADDS EYE APPEAL 


e lasting COLORS in rubber wire jackets 


A development of Naugatuck research @ Excellent oil, grease and chemical One of Naugatuck’s technical repre- 
makes it possible to combine in a vul- resistance sentatives will be happy to discuss with 
canized rubber wire jacket all these © Fast CV extrusion any prospective user the formulation of 
properties: ..»PLUS PERMANENT BRIGHT COLORS the Paracril® Ozo compound which 
® Excellent resistance to etone ond in addition to the suggested uses, you makes possible this combination of 

outdoor “weathering” will think of dozens of other applications properties ...not only in wire jacketing 
where wire jacketing with all these prop- but also in shoe soles, hose jackets, 
erties can serve either an aesthetic or weather stripping and other vulcanized 
@ High abrasion resistance utilitarian purpose. rubber products 


® Outstanding heat resistance 


Naugatuck Chemical 


ia i ‘ 1025P Elm Street 
Division of United States Rubber Company Naugatuck, Connecticut 


Rubber Chemicals - Synthetic Rubber - Plastics + Agricultural Chemicals + Reclaimed Rubber + Latices - CANADA: Naugatuck Chemicals Division, Dominion Rudder Co.. Ld., Elmira, Ontario » CABLE: Rubexport, N.Y. 
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BERGEN GETS 8 LJUNGSTROMS® 
..» AND SOME REMARKABLE CUSTOMER SERVICE 


Public Service’s new Bergen Generating 
Station will be served by 8 large, horizon- 
tal Ljungstroms. Almost as important... 
the Ljungstroms will be serviced through- 
out their life by Air Preheater. 

What’s special about this customer service? 
For one thing, it’s the considerable knowl- 
edge and talents of Air Preheater’s engi- 
neers. They have been involved in nearly 
every conceivable type of boiler/preheater 
problem. They’ve seen how these problems 
can be handled. And they can put this 
experience to work for operators of 


THE AIR PREHEATER 


Ljungstrom air preheaters. 

Your Air Preheater engineer also makes 
regular calls to check the operation of 
every Ljungstrom — for as long as it’s in 
service. (This now includes installations 
dating back to 1923.) 

So, when you select a Ljungstrom, 
you’re never entirely on your own. You 
continue to be the responsibility of a com- 
petent Ljungstrom engineer and benefit 
from his experience and knowledge. 
Maybe that’s why 9 out of 10 preheaters 
sold are Ljungstroms. 


CORPORATION 





60 East 42nd Street, New York 17, N. Y. 


eevee 








Thirty-five tons of Ljungstrom rotor being low- 
ered into place at the new Bergen Generating 
Station at Ridgefield, N. J. (When the heating 
elements are installed the rotor will weigh 
150 tons.) This is one of eight preheaters being 
installed by Public Service Electric and Gas 
Co. to serve two boilers — each evaporating 
1,900,000 ibs of steam/hr. The first boiler is 
to be fired early next year. Anticipated pre- 
heater outlet temperature is about 275 F. 

Public Service is one of the first Northern 
utilities to use large-size horizontal preheaters. 
They have nine such horizontals in operation 
at their Linden Generating Station and have 
ordered eight more for their new Mercer Gen- 
erating Station. 
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‘‘Experience proved to us, 


Fusetron Fuses could 


save 


us money and provide safer 
ProtectiOon.”’ 2 . © Crile L Welsh 


“A refrigeration compressor of 
ours was frequently being shutdown 
because the 60 amp. protection we 
used just could not hold the starting 
currents. 


“After reading over Fusetron 
dual-element fuse literature sent to 
us by our company headquarters, 
we tried them out with great suc- 
cess. In the past twelve months, we 
have not had to go near the switch 
or open its cover. 


**In another case, 

Fusetron fuses saved us 

a considerable amount of 

money. We installed 600 

ampere Fusetron fuses in 

parallel in our 1200 ampere entrance 

switch, rather than using the more 

expensive mechanical type of pro- 
tective device. 


‘Personally, I am confident we 
now have better protection than we 
could have had with other types of 
protective devices.” 


ASST. CHIEF ENGINEER 
CONTINENTAL BAKING CO. 
TOLEDO, OHIO 


Here’s why FUSETRON dual-element fuses pro- 
vide safer, more dependable and money-saving 
protection ... FUSETRON dual-element fuses provide 
10 point protection against electrical troubles. This is 
unlike circuit breakers or ordinary fuses which, except 
in rare cases, protect only against short-circuits. 


IN ADDITION: 

Fusetron fuses require no mainte- 
nance or recalibration. They are calibrated at the fac- 
tory by engineers. Once properly installed, they require 
no inspection or down-time necessary on mechanically 
operated devices. There are no hinges, pivots or contacts 
to stick or get out of order. Dust, corrosion or oxidation 
cannot increase a Fusetron fuse’s capacity or lengthen 
its blowing time. 


After years of inactivity, a Fusetron fuse will give the 
same safe, dependable protection if called upon to open 
as it would have on the day it was installed. 


Fusetron fuses have high interrupting capacity. 
FUSETRON fuses can safely interrupt severe short- 
circuit currents and are adequately safe to meet future 
circuit growth. 


Fusetron fuses save on installation costs. Because 
their long time-lag prevents them from opening need- 
lessly on motor starting currents or other harmless 
overloads, Fusetron fuses can be installed in sizes to 
approximate the load current. This protects against 
waste of space and money by permitting use of proper 
size switches and panels. 


Why Risk Losses! One needless shutdown . . . one 
lost motor . . . one destroyed switch or panel . . . one 
burned out solenoid . . . may cost you far more than 
replacing all other types of protective devices throughout 
the entire installation with Fusetron dual-element fuses. 


For Loads above 600 and up to 5,000 amps . . . Use BUSS Hi-Cap 
Fuses. They have an interrupting capacity sufficient to handle any fault current 
regardless of system growth. 


They can be coordinated with Fusetron fuses on feeder and branch circuits 
to limit fault outages to circuit of origin. 


BULLETIN FIS on Fusetron fuses. 


for more information write for 


BULLETIN HCS on BUSS Hi-Cap fuses. 


for safe, modern money-saving protection install 
FUSETRON dual- element FUSES and BUSS Hi-Cap FUSES 
throughout entire Electrical System! 


BUSSMANN MFG. DIVISION, McGraw-Edison Company University at Jefferson, St. Lovis 7, Mo. 
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ADVERTISEMENT 


Cables of the Future are Being Developed in 


this Laboratory. ..a Behind-the-Scenes Story 


It takes constant 
testing and eval- 
uation to select 
the best possible 
combination of 
papers and oils 
for use in 
Okonite paper 
cables. Oko- 
nite’s Model 
Cable Program 
provides an unparalleled method for 
discoveries in this field. New oils, new 
papers, new combinations of oil and 
paper, new techniques and processes 
are but a few of the variables that the 
Model Cable Program enables us to eval- 
uate in detail. Specifically, this unique 
research tool has three objectives: 


Dr. R. B. Blodgett 
Manager-Paper Cable 
Research 


1. Evaluate new materials 


2. Develop and evaluate new proc- 
esses 


3. Re-evaluate the materials and 
processes in current use 


The Model Cable Program has been 


underway at Okonite for a number of 
years and is an unqualified success in 
its own right. In addition, however, it 
has given our suppliers a strong incen- 
tive to cooperate with us in establish- 
ing cable materials research projects 
in their own laboratories. Needless to 
say, this has enabled us to broaden the 
scope of our own activity considerably. 


Here’s How Okonite’s Model 
Cable Program Works 


1. The paper under consideration is 
wrapped on a metal tube exactly as it 
would be for building up a wall of in- 
sulation on an actual cable. The paper 
tapes are applied to the metal tube by 
a miniature insulating machine fitted 
with devices for simulating all the con- 
trols on the full size taping machines 
in the factory. 


Note: The technician making the 
model cable wears clean white cotton 


October 20, 


. .. an incentive is there, also a tool 


gloves to prevent contamination of the 
insulating papers. 

2. When finished, the model cable is 
vacuum dried in a miniature drying 
and impregnating tank. This “tank” 
consists of an Okonite-designed glass 
receptacle (or “‘cell”” as we call them) 
incorporating the same design elements 
of the full size factory drying and im- 
pregnating tanks. 


3. When the vacuum drying has been 
completed, the model cable is impreg- 
nated with oil. Impregnation takes 
place under pressure and all oil is 
degasified prior to its use as an im- 
pregnant. Temperature-controlled oil 
baths heat the oil before the impregna- 
tion cycle begins. The oils used, the 
temperatures, the degasification pro- 
cedure, the pressures, etc., are all de- 
pendent upon the particular experi- 
ment being run. 


4. After drying and impregnation, the 
capacity and dissipation factor of the 
model cable is measured at pre-deter- 
mined temperatures. This is accom- 
plished without removing the models 
from their “cells”; a Schering Bridge 
does the measuring. For some experi- 
ments, the models are age tested at 
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a. Making a model cable. 


high temperatures and voltages after 
which their capacities and dissipation 
factors are measured again. 

5. Next, the models are subjected to 
voltage breakdown tests—either a-c or 
d-c surge. A SOkv a-c transformer or 
100kv surge generator is used for volt- 
age breakdown testing. 

6. Finally, all data is recorded, ana- 
lyzed statistically, and correlated with 
previous experiments. 

The Model Cable Program is carried 
out in Okonite’s Dielectrics Labora- 
tory. In this atmosphere-controlled 
room a relative humidity of 25% is 
maintained. This enables our techni- 
cians to make direct comparisons be- 
tween different experiments without 
concern for distortions due to environ- 
mental fluctuation. In addition, hos- 
pital cleanliness is rigidly observed in 
all phases of the model cable tests. 
This further reduces the possibility of 
test results being affected by unknown 
factors. 


The Model Cable Program is a concrete 
example of the continuing, diligent 
effort that Okonite exerts to produce 
superior paper cables. It is evidence to 
the fact that Okonite paper cables 
contain added values, values that are 
not written into specifications. 


Today, every good engineer I know is 
seeking ways to get the maximum 
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where there’s electrical power... there’s OKONITE CABLE 


October 20, 


ADVERTISEMENT 


b. Inserting the completed model cable into 
the miniature drying and impregnating tank. 





d. Pouring oil into the degasifying portion of 
the miniature impregnating tank. 


value out of the money he invests for 
his company or client. The added values 
in Okonite paper cables provide an 
opportunity to get extra life and de- 
pendability out of electrical cable sys- 
tems. As one engineer to another, I 
urge you to become better acquainted 
with the long range economy of Oko- 
nite paper cables. 


If you have not received your copy of 
the new Okonite paper cable catalog, 
or if I can be of help to you with a 
current problem, please get in touch 
with me at The Okonite Company, 
Passaic, New Jersey. 


6058 
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. Lowering a group of miniature impregnat- 
ing tanks into the heated oil bath. The tanks 
contain model cables. 





e. Testing the model cables for dissipation 
factor and capacity . . . the Schering Bridge. 





















































































f. Dissipation factor test on a tape that has 
been processed together with a model cable. 
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Part of the TG-4 345 kv switch installation 
on the McNary-Ross line of the 
Bonneville Power Administration. 


FROM AIR SWITCHES TO COMPLETE SUBSTATIONS 
A DEPENDABLE SINGLE-SOURCE 
FOR ALL YOUR SWITCHGEAR REQUIREMENTS 


Federal Pacific TG-4 air switches (illustrated 
above), were among the first in this country to go into 
service at 345 kv. Providing consistently safe, trouble- 
free operation, these extra-high-voltage switches dem- 
onstrate the switchgear design leadership Federal 
Pacific offers you. 

Of advanced, simplified design, the TG-4 is avail- 
able in BIL ratings from 1300 to 1800 kv, 1600 amp con- 
tinuous current and 70,000 amp momentary current 


ratings to meet the ever-accelerating trend toward 
higher and higher voltages. 

Whatever your needs —switchboards, low voltage 
metal-enclosed, medium voltage metal-clad, unit sub- 
stations, power circuit breakers, power switching equip- 
ment or complete substations—you can depend upon 
Federal Pacific for quality switchgear. For further 
information write Department APR, Federal Pacific 
Electric Company, 50 Paris Street, Newark 1, N. J. 


FEDERAL @ PACIFIC 


Better Products to Control Electricity 
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The Electrical Week 


LATE NEWS > REA may continue lending funds to co-ops to serve rural customers 
in “areas”, where central station service is not available following 
Comptroller General Campbell’s new opinion on the loans. He clari- 
fied his previous ruling against a loan to Central Iowa Power Co-op as 
follows: (1) CIPCO won't have to pay back the $120,000 immedi- 
ately; (2) Campbell will report to Congress how he feels that the REA 
act is now being violated; (3) “Areas” where he says REA loans should 
not be made are directly along existing power lines, and (4) But 
Campbell admits that Congress apparently has acquiesed to REA 
loan policies in the past. 


National Electrical Week theme is “Electricity Builds Jobs.” Kits are 
available from NEW Committee, 290 Madison Ave., New York 17. 


Lower heating rates . . . Kentucky Utilities goes to 144¢ a kwhr for 
homes and commercial heating from October to April . . . Arkansas 
P&L cuts demand component with a rider for commercial customers 
having a 3.5-kw heat pump or over 4 kw resistance heat. 


Central P&L offer to buy municipal power plant for $9,634,000 is 
inadequate, Ford, Bacon & Davis tells Brownsville, Tex., owners. 
FB&D says property has earning basis of $11,556,000. 


Kennecott Copper acquires Okonite Co on share-for-share basis. 


GE sales totaled $2,982,615,000 in first nine months of 1958 vs $3,- 
169,276,000 for like period in 1957 while earnings for period 
amounted to $161,970,000 vs $182,988,000 for comparable 1957 
period. Earnings were $1.85 per share and 5.4¢ per dollar of sales in 
1958 vs $2.10 and 5.8¢ per dollar of sales in 1957. 

Management changes . . . Vepco’s Vice Chairman E. H. Will is presi- 
dent of Carolinas Virginia Nuclear Power Assn . . . Louisville GkE 
elects F. B. Tetzel, vp of sales, public relations, and advertising. 


POWER OUTPUT—UP 3.1% (Week ending Oct. 11), Kwhr 12,067,000,000 


Billions 
h 
of Kwhr Per Cent Change From Previous Year 


+47 
—0.9 

+9.2 
Seasonally Adjusted Index 236.0 

Week Ago 234.2 Year Ago 228.3 


Source: Edison Electric Institute 
J F M A M J 
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A TWO-MINUTE PREVIEW OF THIS ISSUE 


20 


EVENTS > 


SPECIAL REPORT: > 
MODERNIZATION 
OF DISTRIBUTION 


ELECTRICAL WEEK 


Ontario Hydro will build an EHV test line to determine the most 
economical design for future lines in the 380-600 kv range. EHV 
lines will be required to incorporate a planned million kilowatts 
in remote northeastern Ontario into the system (p 80). 


Utilities may face a hostile Congress next year. Although power 
controversies play little part in this year’s campaign, expected Demo- 
cratic gains should place key committees in the hands of federal power 
advocates. An analysis appears on p 76. 


Trends in modern steam station design were explored at the recent 
first National Power Conference in Boston. E. H. Krieg, Stone & 
Webster Corp, told 900 engineers that extrapolation of present trends 
to future plants might be more difficult than an entirely new 
approach (p 81). 


More on the electric car comes from two sources: A West Coast 
manufacturer slates wide distribution in °59, and an electric 
delivery truck is already making an impression in Cleveland, Ohio 


(p 78). 


Modernize distribution and metering to improve service. The third 
of Electrical World's five special reports examines the portion of the 
utility system closest to the customer. Here are eight timely distribu- 
tion articles: 


Is the appearance of your distribution system objectionable? Recent 
developments in aerial and underground cable and transformer de- 
sign can be utilized to win residential approval (p 84). 


Can extensive mechanization cut operating and maintenance costs? 
Scores of new tools are available to reduce operating problems. New 
uses of radio speed service restorations (p 86). 


Is sample meter testing feasible? Potential savings in the millions 
have spurred development of techniques. Six states now allow sample 
testing, and others allow some of the benefits (p 88). 


What’s new in economical design trends? Larger substations, heavy- 
duty feeders, higher voltages, larger distribution transformers and 
higher secondary voltages feature modern designs (p 90). 


Are the latest voltage regulating efforts doing the job? Many devices 
and procedures have recently been field tested. Capacitors, load-tap- 
changing transformers, re-regulation, secondary banking, and other 
methods are examined on p 92. 


How can system reliability be improved? Customer requirements are 
increasing pressure for higher quality service. Heavier duty breakers, 
aerial and buried cable, and planned tree planting help reduce service 
interruptions (p 94). 
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What are the latest construction techniques? Rising labor costs have 
accelerated the trend to mechanization. Hydraulic booms, portable 
generators, and mechanical diggers are becoming standard equip- 
ment for many utilities (p 96). 


Are your safety practices modern? Higher distribution voltages have 
produced new problems, and modern equipment is a must. Some 
companies seek to insulate a lineman “like a bird on a wire” (p 98). 


MANAGEMENT > How might economic depreciation work? A committee from the 
utility industry looks into the mechanics of this controversial ap- 
proach to the problem of capital recovery in an inflationary economy. 
The object is not replacement, the committee finds, but conservation 
of the purchasing power of the capital originally invested. And 
economic depreciation would carry with it no sweeping changes in 
utility bookkeeping. Second of three articles (p 127). 


SELLING > Reddy Kilowatt has taken on another job. The effervescent little 
symbol is being used to link utilities and dealers to the public in 
promoting the sale of electric appliances. The Reddy Kilowatt Re- 
commended Dealer Plan has worked well in two pilot tests (p 134). 


MANUFACTURERS > Nuclear test facility has been put into operation by B&W at Lynch- 
burg, Va. It consists of a pool-type research reactor and a “hot expo- 
nential facility” . .. Westinghouse is building a 325-Mw tandem-com- 
pound quadruple-flow turbine. It will drive a single 384-Mva 
generator for Arkansas Power & Light Co. . . Foster Wheeler Corp 
will build a 210,000 sq ft condenser for Commonwealth Edison’s 
Crawford Station (p 104). 


NEW EQUIPMENT ) First two power relay models have been introduced by the newest 
manufacturer in the field. . . No-load tap changer eliminates mis- 
alignment between rotor and stationary contacts. . . Water-cooled 
rectifier provides either regulated or unregulated d-c power for steel 
mill applications (p 114). 


PEOPLE > Brockton Edison names Paul E. Milstead president. Lawrence A. 
Baltzell will be vp. . . LILCO has consolidated its electric and gas 
operations. $. W. Horsfield was elected vp-operations and construc- 
tion ... Thomas M. Cole named Federal Pacific president as Joseph 
S. Thompson becomes honorary chairman (p 136). 


NEXT ISSUE } Modernize service functions to meet future growth will be the subject 
of next week’s special report. Electronic data processing, management 
of materials, growth in communications, upsurge in new buildings, 
and trends in utility vehicular uses are investigated in EW’s fourth 
report on modernization in industry. 
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Executive Reader 


Utilities need writers more than any other business because they are 
constantly written against by clever propagandists. In addition, the 
technical man, who writes well and views his work broadly, is establishing 
his reputation as an engineer or manager.—J. H. Collins, 

Public Utilities Fortnightly, Sept 11, 1958. 


TECHNICAL NOTES 


As voltage is increased fivefold for underground ac cable installations, thermal 
Mva rating is increased less than fourfold and the charging reactive power 
per Mva goes up two-and-one-halffold. This means that an otherwise 
unloaded 345-kv cable is thermally overloaded by its own charging current 
if more than 25 miles long. 


A 16-million-kw power plant burning coal and using the most efficient 
present-day heat cycle would require a train of eighty 70-ton cars an hour to 
supply its fuel requirements. 


Maximum achievable magnitude of burnup for nuclear reactor metallic fuel 
is inversely related to the temperature of the fuel during irradiation. 


Adding plasticizers to concrete mixtures improves workability and allows 
a reduction in water-cement ratio of up to 10%. They also reduce by 
some 2% the high proportion of sand required in the mix, and practically 
eliminate segregation. 


Releasing fission gases by controlled porosity of the nuclear fuel is 
being considered as a means of achieving higher burnups of metallic 
fuel at higher temperatures. 


FROM EDITORS IN THE FIELD 


Liquid cooling of both the stator and rotor of large generators is under investiga- 
tion by Russian engineers. Centrifugal forces are to be used to create the 


cooling pumping power in the rotor. 


Experiments with the use of water jets for de-ionizing arcs occurring in high-speed, 
high-voltage switchgear are being conducted by Brown Boveri Co in 
Switzerland. Water is used to quench a residual arc and an airblast blows out 
the arc when the water jet is broken off. 
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Engineer's-eye view of a lightning surge. 


What’s Lightning Got To Do With 
Utility Company Costs? Plenty! 


Lightning protection represents a big share of a utility 
company’s costs. It takes a pile of money—in transmission 
and distribution line construction, in the impulse strength 
of transformers, in protective equipment. 

Determining /Aow /itt/le lightning protection you can 
afford to have takes a big part of the time of Line Material 
research engineers. The work these hundreds of men do on 
lightning is part of the hidden value in L-M products. 


But protection against lightning is only a small part of 


the contribution Line Material Research makes to distri- 
bution practices. Some other L-M developments are shown 
on the following pages. Many others are getting into pro- 
duction, or are still in the development stages. 

Line Material offers many products for Distribution 
Modernization. Talk to your L-M Field Engineer or Appa- 
ratus Specialist about better, more modern distribution 
equipment. Or write Line Material about what's new. 
Address Line Material Industries, Milwaukee 1, Wis. In 
Canada: Canadian Line Materials, Ltd., Toronto 13, Ont. 
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New Thomas A. Edison Laboratory of Line Material Industries, 
in Franksville, Wisconsin, just south of Milwaukee. This, the 
latest addition to L-M’s extensive laboratory facilities, will be 
used exclusively for short-circuit testing of distribution equipment. 

This is one of 25 different L-M laboratories where hundreds 
of men are engaged in electrical and mechanical research. Other 
McGraw-Edison laboratories are also available to L-M engineers. 
Line Material is today one of the foremost companies in re- 
search in distribution. Today—or tomorrow—the results of this 
work will benefit the industry through the ideas and products 
Line Material will offer. 





See 
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Three L-M obround transformers, on L-M cluster mounting 
bracket. Note the ample climbing space that assures easy, 
safe access for the lineman. 







POLE-BAND TYPE—L-M's newest design in cluster mount- 
ing brackets. Eliminates thru-bolts; extremely sturdy; 
transformers hug the pole closely; available for com- 
binations up to three 167 kva's. 








Two or three smaller transformers can be mounted solidly 


on this simple version of L-M Pole-Band cluster mounting. 


L-M Cluster Mounting Brackets 
Facilitate Three-Phase Banking 


Cluster mounting of two or three transformers offers a 
substantial saving over cross-arm mounting, and most 
certainly over platform construction. L-M offers a variety 
of cluster mountings for two or three transformers from 3 
to 167 kva. These mountings are well designed to afford 
maximum climbing space, with sturdy support and ade- 
quate clearance for primary connections. 


These cluster mountings are representative of a very 
large variety of custom-designed and regular hardware for 
construction of primary and secondary distribution and 
transmission lines. If you aren’t familiar with some of the 
items L-M has designed specially to meet custom require- 
ments, ask the L-M Field Engineer to match your needs 
with L-M equipment. Or write for ““New 
Product Bulletins” giving complete details. 
Line Material Industries, Milwaukee |, | 
Wisconsin. In Canada, Canadian Line Ma- 
terials, Ltd., Toronto 13, Ontario. 
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DUAL MOUNTING BRACKET, for two 
transformers from 3 to 50 kva. A very 
strong, simple unit that is mounted with 
two machine bolts. Like all other L-M 
brackets, it meets EEI-NEMA standards 
for electrical and physical clearances. 
Transformers can be mounted on 
bracket and bracket hoisted into posi- 


tion with lifting eye, which exceeds 
11,000-pound lift test. 


MATERIAL Industries 


McGRAW-EDISON COMPANY 
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‘‘OFFSET'-TYPE BRACKET in thre 
sizes, for transformers up to 25 kva, 
to 50 kva, and up to 167 kva eac 
Assembled on location. Keyhol: 
shaped upper mounting slot facilitat 
installation. Provides approximate! 
120 degrees climbing space. EEI-NEM 
electrical and physical clearances for ¢ 
transformers, including those with sid 
wall bushings. 
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L-M Offers Complete 
Capacitor Line for 
Block-Type Banks, 
Pole-Type Racks 


L-M standard three-row rack. 
Available with six or nine 50 
kvar capacitors, switched or 
unswitched, assembled and 
wired at factory. 


L-M single-row rack. The one 
shown here is 600 kvar, with 
three Kyle oil switches for 3- 
phase application. Switches 
may be remote-manually op- 
erated, or connected to vollt- 
age, current, or other controls. 


Pie Es 


L-M 50 kvar capacitors as- 
sembled in blocks form this 
40,500 kvar 230 kv bank— 
said to be the highest voltage 
shunt capacitor bank in the 
country. Blocks are assembled 
and prewired, with fuses. 


Se . L-M, a leader in capacitor application engineering, also has 

| solidly | excellent field experience in Elemex capacitor performance. 

aa | L-M offers everything from a 3-kvar secondary capacitor to 
design and equipment for 230 KV banks. 


by N. K. DELANEY, Product Manager, 


Capacitors and Regulators 


L-M engineers have achieved an enviable reputation for capacitor 
application engineering service, and this has enabled us to offer 
extra and specialized assistance to the engineering departments 
of our utility friends with whom we cooperate. 

We have also been fortunate in having gained an excellent 
field service record. This extra quality has become standard with 
us, and is largely responsible for this excellent field experience. 


Along with careful attention to application, our engineering 
department has also gone to some lengths to give us the best 
designs for racks and blocks, the metal-enclosed equipments, and 
the various low voltage and dust-proof industrial equipment 


KET in three 4 ) included in the L-M line. 

to 25 kva, up ig } 

67 kva each. ; Get Data On These Racks and Blocks 

n. Keyhole- Pole-type racks are available in various styles, shown in the 
slot facilitates : ; ae : ta Bs : me r 
spenaieeibiie illustrations, in various sizes, pre-wired, switched or unswitched. 
ce. EEILNEMA Ask the L-M Field Engineer for help on your problems and for 
arances for all L-M 750 kvar switched cluster-rack, containing information on our capacitor equipments. Or write me at Line 


ose with side- 15 50-kvar Elemex capacitors and remote con- 
trol Kyle oil switches. This design rack gives the 
least bending moment on the pole, as weight is 
distributed almost evenly around the pole. 


A = LINE MATERIAL Industries Elemex Capacitors 


Mc GRAW-EODISON COMPANY 


Material Industries, Milwaukee 1, Wisconsin. 
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Porcelain bushings—which, with air insulation, give One of a number of troughs provided for low-voltage 
high impulse and corona levels, and greater perma- wiring. 

nent creepage strength than phenolic insulation. 

Type W Recloser. Type R may also be used where 
loads are smaller, and changed to Type W when situ- 
ation necessitates. 


High location of main bus permits normal operation 
in flood areas. Units can operate in over 2 feet of 
water without damage or service interruption. 
Compact—takes from 10 to 25% less ground area 
(and a smaller pad), and 25 to 35°% less volume than 
comparable metal-clad equipment. 


Recloser primary and secondary connections are 
automatically made as recloser is raised into operat- 
ing position. Bushings on recloser have special flexi- 
ble self-aligning disconnects. 


win 
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HYDRAULIC LIFT TRUCK. Recloser 
is easily removed, or inserted and 
locked into operating position. Me- 
chanical interlocks make it impossi- 
ble to insert recloser into primary 
contacts unless recloser is in OPEN 
position. 


Let’s Clear Up ‘Clearing Time” 


The published time-current charac- 
teristics for Kyle oil circuit reclosers 
include the fota/ time, from instant 
of fault initiation to the completion 
of are extinction. This includes the 
complete fault sensing period, trip- 
ping time, and sufficient contact travel 
time for complete interruption. 

Since the fault sensing and timing 
means is incorporated within the Kyle 
recloser, this recloser is independent 
of external devices, which themselves 
may add appreciable time to the op- 
erating time claimed for other devices. 

Thus the 2 or 24% cycles in which 
Kyle reclosers clear faults is appre- 
ciably less time than that required by 
devices usually incorporated in metal- 
clad equipment. Therefore, Kyle 
switchgear gives much better protec- 
tion to conductors, and much better 
insurance of service continuitv 


REAR VIEW of feeder unit with all panels removed. 








THE NEW KYLE-KLAD SWITCHGEAR is designed so that the basic unit 
is simple, functional, and extremely economical, offering substantial 
savings over traditional metal-clad. But the design also makes possible 
a wide choice of variations, optional arrangements, and accessories to 
suit almost any requirements. 


Kyle-Klad Metal-Enclosed Reclosers 
Offer Many Outstanding Features 


Faster Clearing...Better Coordination...Lower Cost 


...Porcelain-and-Air Major Insulation...Space Savings 





is accomplished by self-contained time 
delay mechanisms which have indexed set- 
tings for specific time current character- 





joser <2 ‘ sctics Tvle’s usp: : “hoic a 

nail ...Provision for Future System Planning istics. Kyle's usual wide choice of time 

Me current characteristics is available. 

ossi- by FRANK W. McSTAY, Product Manager ; ue ee — nie flexible ae a 

nary Kyle Switchgear, Line Material Industries spects. There s a wide choice of optional 

PEN : ; equipment. Future expansion is easily 
All of the well-known advantages of the handled, by either changing reclosers or 
Kyle Type W or Type R reclosers, plus adding additional feeder units. Space is 

. simple, functional design, oe ive avail- provided in the auxiliary compartment for 

able in the new L-M Kyle-Klad metal- lightning protection. Many other features 
enclosed switchgear. and options are available. 

: Cost As Low As $4,540 The units are compact, and installation 

$ The units are simple and compact. They __'S Simple. They require less pad area, 

t are highly efficient, and provide many ad- 2" therefore, less concrete. Fewer man- 

1 vantages, at a substantially lower cost than eee to for ae aa 

, that of the traditional metal-clad units. —- ditional wath $08 us Kyle-K ad 

P Ry For example, the basic 15 kv 110 BIL equipment offers savings you cannot af- 

osnatmatennnedeyel feeder unit costs only $4,540. ford to ignore. 

demonstrates accessibility of the aay Fs - . . . 

q meter compartment. The attrac- Fastest Clearing Time Get This Bulletin and Details 

tive low-line appearance of the = The reclosers themselves provide the fast- | From The L-M Field Engineer 

t Kyle enclosure makes it very de- a ie > , * 6 aes ase ; . , c c 

; btn tes etien eee, Gin eak est clearing, from fault initiation to arc Or write Mr. McStay at Kyle Products 

F is completely weatherized with | ¢Xtinction, of any device on the market. _ Division, Line Material Industries, 

: phosphatized treatment, primer, This high-speed clearing gives better pro- Milwaukee I, Wisconsin. 

» a aa vr of alkyd resin tection to conductors against burndown In Canada: Canadian Line 

. point. Ventilators allow circvle- = and annealing, and thus assures better Materials, Ltd., Toronto 

tion of filtered air. Heaters pre- . . : a . 
y veut condensation of meleture. service continuity. Timing of the recloser 13, Ontario. 
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Some of the Line Material Research Developments 
You Are Using, or Probably Will Use... for 


Distribution Modernization 


a 





by RODGERS G. WHEATON 


President, Line Material industries 


I believe only a small part of the general public appreciates the vast 
<1 improvement in service that the utility industry has made, and the 
greatly increased values that users are getting in the low cost of electric 


power. The dedicated men and women of the utility industry deserve a tremendous 
vote of thanks from the people and businesses of this country. 

To a modest extent, Line Material has shared in this progress, through the con- 
tributions of Line Material research, with new ideas and new and improved products 
to help the industry improve service while keeping costs down. A few of these ‘‘L-M 
Firsts” are listed below. Others are going into production, are being tested, or are 


still on the drawing boards. 


Line Material will continue its extensive research, to bring you new and better 
products, better methods of application, and to cooperate as fully as we can in your 
goal of even further improving your outstanding service. 


| Sh L-M CONTRIBUTIONS TO DISTRIBUTION MODERNIZATION 





First Porcelain Box 

L-M made the first porcelain 
box for fuse cutouts, to replace 
the wooden boxes then in use. 
L-M originated the indicating 
cutout, with the door drop- 
ping or the tube dropping, to 
indicate a blown fuse. Repeater cutouts 
were an ““L-M First.” When a fuse blew, a 
second, and then a third fuse automatically 
took over, thus helping maintain service. 

L-M developed the first family of cutouts 
with interchangeable doors, permitting up- 
rating by merely changing the door. 

The expendable cap, developed by L-M 
for its open-type cutouts, permitted one 
tube to handle low and high ampere faults 
efficiently and without bursting tubes. Other 
manufacturers, licensed by L-M, are also 
using this cap. 





First 50 kvar Capacitor 

The excellent field service 
record of Elemex capacitors 
helped upgrade capacitor qual- 
ity for the entire industry. Sub- 
sequently, L-M was the first 
to produce a 50 kvar capacitor, 
which permitted installation of more kvars 
in the same pole space or substation area. 

L-M’s VDS (Voltage Divider Switching) 
permits using low-cost Kyle oil switches on 
all but the first step of large multi-step 
switched capacitor banks. 





Hydraulic Recloser 

In Kyle Reclosers, L-M in- 
troduced the first hydraulically 
timed reclosing mechanism, 
which increased accuracy, dependability, 
and reclosing speed—another substantial 
contribution to service continuity. First used 
on rural lines, Kyle Reclosers are now made 
in large three-phase power class units for 
substation application. 

L-M developed the first 200 ampere single- 
and 400 ampere three-phase oil switches, to 
provide low-cost remote-control switching 
of capacitors, lighting systems, sectionalizing. 





eo 





Round-Wound’ 
Distribution 
Transformers 

L-M introduced the first 
(and still the only) transformer 
with round coils on a contin- 
uously wound core of oriented strip steel. 
This is still the most efficient design for low 
exciting current, better regulation, higher 
overload capacity, and thus better revenue 
for the utility. 

Other L-M transformer contributions in- 
clude ORTO*, the first Oxidation-Resistant 
Transformer Oil; an externally mounted, 
ambient-compensated overload indicator; 
the obround tank, which cuts weight and 
brings the transformer closer to the pole; 
and just recently, the greatest improvement 
in distribution transformers since the Round- 
Wound design—the SRT—the world’s first 
Self-Regulating distribution Transformer. 








and Sealed Bearings 


To solve the problem of switch icing and 
corrosion, resulting in operating failures, 
L-M introduced a new design of high-volt- 
age switch. This switch has unusually high 
lever advantage to break ice; silver insert 
contacts; and bearings lubricated by sili- 
cone grease and sealed with silicone cord 
rings, both of which are unaffected by water, 
weather, or temperature changes. 
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Outdoor Lighting 

L-M has made many outstanding con- 
tributions to outdoor lighting and lighting 
application engineering. The Suburbanaire, 
an inexpensive open-type unit with refractor- 
controlled lighting, was developed for neigh- 
borhoods, suburban areas, and farmyard 
lighting. 

L-M designed the first ““Service-Safe”’ fea- 
ture for the Ovalite mercury vapor luminaire 
—to make servicing safer and faster. 

The L-M “Uni-Ballast” was the first sys- 
tem that requires only one ballast on each 
series circuit, instead of one per luminaire, 
thus cutting cost substantially. 

L-M’s V-type fluorescent gives much bet- 
ter, more even, and more efficient street 
lighting. Similar “delta” units are designed 
for shopping centers, parking areas. 


L-M research produced the first high- 
intensity airport runway light with controlla- 
ble beam. This unit permits use of up to 
200,000 candlepower without blinding the 
pilot. Today such units are installed at lead- 
ing airports in the U. S. and abroad. 


Glass-Housed 
Arresters 
L-M_ introduced glass-housed 
valve arresters, permitting in- 
‘Os spection of the spark gap and 
valve element right on the pole, rather than 
requiring laboratory tests, as do porcelain- 
housed arresters. 

L-M developed the first positive moisture 
seal for distribution arresters, greatly im- 
proving their performance. Similar moisture 
seals are now being used by practically all 
arrester manufacturers. 

The “‘Isolator,”’ another ““L-M First,” is 
an exclusive insurance feature that positively 
prevents grounding feeders in case of an 
arrester failure. This cuts down on blown 
fuses, and improves continuity of service. 





First 10-Foot-Long 
Fibre Conduit and Pipe 


To cut the cost of underground installa- 
tions and of sewer drains, L-M produced 
the first 10-foot-long bituminous fibre con- 
duit. These longer lengths cut the number 
of couplings by 20% over conventional 8- 
foot lengths, and greatly cut installation 
costs over other types of conduit—and pipe. 
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One of the first SRT's installed. This is a 2400/4160 von 25 kva L-M 
Self-Regulating Distribution Transformer serving six homes, several of 
which are equipped with electric ranges, air conditioners, dryers, and 
other heavy consumption appliances. 


‘ 7" . >» .. 
a ie a] 
‘ we ¥ . 
Because of the SRT, customer voltage is maintained within a 3'4-volt 
band width, providing better service to the customers by avoiding 
voltage drops that would reduce the efficiency of lights and appliances 
in these homes. 


L-M SRT’s Go To Work—Industry’s First 


Self-Regulating Distribution Transformers 


This SRT, like many others, is going to work to regulate 
voltage within a 344-volt band width. 

The SRT, announced last June, has been the year’s 
biggest sensation in distribution apparatus. Utility ex- 
ecutives, engineers, and operating men all over the 
country have asked for information. Hundreds of orders 
for units have been received, and are being shipped as 
quickly as production capacity permits. 

The SRT consists of an L-M Round-Wound trans- 
former, with primary taps connected to an under-load 
tap changer. A control device sensitive to secondary 
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voltage actuates the tap changer. 

Voltage is centered around 120 volts, or 123 if desired, 
within a 34%4-volt band width. An inherent time delay 
prevents tap changes on momentary drops. 

L-M’s Adapt-A-Tap feature permits a 10% range of 
automatic regulation to be applied above, below, or 
straddling the normal voltage. 


Get Complete Information 
Ask the L-M Field Engineer for complete information and 


literature on the SRT—L-M'’s revolutionary new development; 
or write Line Material Industries, Milwaukee 1, Wisconsin. 
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L-M TRANSFORMER ENCLOSURE, installed, on a concrete pad, prior 
to planting with shrubbery, which can hide the unit completely. This 


enclosure contains a standard pole-type 15 kva Round-Wound® trans- 
former, cutouts, and accessory equipment. Covered opening at top 


TRANSFORMER ENCLOSURE, which has just been assembled on the 
job site, being mounted on concrete pad, which is provided with 
openings for leads from the direct burial primary cable and secondary. 
The enclosure is bolted down to the pad with tamper-proof bolts inside 
the housing. Both front and back panels are removable, and are pro- 
vided with hasps and staples for padlocks. 


provides chimney action ventilation. Enclosure is 12-gauge steel, 
painted with zinc-rich coating and weatherproof finish coat. It comes 
knocked down, is bolted together on the job site. Unit shown is a 5 kv 
enclosure which takes a maximum transformer size of 50 kva. 


L-M ENCLOSURE with pothead from primary cable, fuse cutout, and 
pole-type transformer in position. Arrangements can be made for 
mounting cutouts, arresters, reclosers, sectionalizers, switches, second- 
ary service meters. This type of construction lends itself to low-cost 
underground construction and meets the requirements of subdivisions, 
and other locations where pole lines are prohibited. 
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Left, L-M PAD-MOUNTED TRANSFORMER; center, transformer with 
enclosure bolted on the front. Right, enclosure closed with place for 
padiock below door handle. Note, at left, that fins between tubes and 
tanks prevent use of tubes to tie fence or aerial guys. Center view 
shows separate door for the high voltage compartment on the left 
side and barrier plate between high and low-voltage compartments. 

Mounting pads are provided inside the compartment for accessory 


L-M Announces New Surface-Mounted 
Transformer Units For Underground 


Line Material, a leader in research and development of equipment for underground distribution, 
produces a new pad-mounted transformer and an enclosure, both for above-ground installation. 


Utility companies are facing growing demands for under- 
ground construction. Conventional type underground 
is costly. L-M’s new pad-mounted transformer, and a 
transformer enclosure for a pole-type transformer, bridge 
the gap between overhead and full subway construction. 
These units may be used with full or partial conduit in- 
stallations or with direct-burial cable. 


Appearance With Economy 

When planted with shrubbery around them, both the 
transformer and the enclosure make a great contribution 
toward solving the appearance problem, and still pro- 
viding required safety, convenience, and accessibility. 

L-M engineers are constantly studying underground 
distribution, are working with utilities to help solve 
their problems. The items shown here are just two of 
many L-M developments. Many others are in produc- 
tion or on the boards. If you have ideas or problems, 
let’s talk them over—perhaps we have something that’s 
exactly what you need. 


Pad-Mounted Transformers 
The transformer is a full-output L-M Round-Wound 
transformer with a locked, tamperproof cabinet fastened 


Gy 
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DISTRIBUTION TRANSFORMERS * KYLE RECLOSERS AND OIL SWITCHES + FUSE CUTOUTS AND FUSE LINKS + LIGHTNING ARRESTERS + POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS * CAPACITORS + REGULATORS * OUTDOOR LIGHTING + LINE CONSTRUCTION MATERIALS * PORCELAIN INSULATORS * FIBRE PIPE AND CONDUIT 


and protective equipment, and for secondary service meters if desired. 
Complete welded construction; no loose panels; weatherproof finish. 
Each compartment takes three sizes of transformers so transformer 
size may be increased without changing secondary wiring. 

These transformers are available in single-phase from 25 to 167 
kva, 12470 GrY/7200 volts—240/120 volts; and in three-phase L-M 
Uni-Wound design from 75 to 500 kva, 12,000 volts delta. 


to the transformer tank. This cabinet covers live parts and 
provides space for protective and accessory equipment 
and service meters. A separate inner door locks the 
high-voltage connections. This transformer is available 
in several sizes, in single and 3-phase units. (See photo 
caption above.) 


Transformer Enclosure 

The housing is heavy sheet steel to be mounted on 
a pad, and designed to hold a conventional pole-type 
transformer and protective equipment. Arrangements 
can be made for mounting meters, and for telephone 
service equipment. The enclosure comes knocked down, 
is bolted together at the job site—which makes it very 
convenient to handle. Shielded opening at top provides 
chimney-action ventilation. Several of these enclosures 
may be grouped, to hold several transformers or addi- 
tional accessory equipment. 


Get Complete Data 

For literature on pad-mounted transformer 
and transformer enclosures, contact your 
L-M Field Engineer ; or write Line Material 


Industries, Milwaukee 1, Wisconsin. 
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W L-M Offers 


VERTICAL BREAK and side break 
switching equipment (34.5 kv) has 
silver-to-silver contacts, few current- 
interchange points, and excellent 


nation. A complete line of L-M 
switches for vertical and horizontal 
mounting is available. Oil-filled load 
interrupter attachment for 34.5 kv 
vertical break switch also available. 
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. 
' 


THREE-PHASE 20/34.5 KV TRANSFORMER POLE. 
Three 10 kva Round-Wound transformers with 150 
kv BIL are shown with L-M Type SS 27 kv arresters 
and 27 kv Type HDO cutouts. All this L-M equip- 
ment was specifically designed for this service. 
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interrupting capacity of 5000 amperes. 


How 34.5 kv Distribution Cuts Costs... 
Here’s Data on Methods, Materials 


1 


a 
3 


: 


i 


specifically 
150 kv BIL, high overload capacity, low 
exciting current, and low losses. 


®@ Idaho Power Company pioneers 20/34.5 kv distribution, with ten years’ experience. 
@ L-M pioneers, with research and development on apparatus, construction materials, 
and application for this economical distribution voltage. 


by J. R. McDONALD, Field Engineer 
Line Material Industries 


, Complete elimination of subtransmission, 
with fewer substations, higher feeder loading, and re- 
duction of regulating equipment, resulting in lower cost 
per kva of installed capacity, appear to be among the 
major advantages afforded by 20/34.5 kv distribution, 
according to Idaho Power Company. 

This progressive company now operates 275 pole line 
miles at this higher distribution voltage, and is expand- 
ing the system to serve additional farm customers. Idaho 
Power has found economical methods for conversion, 
and its experience is being generously offered to the 
industry. At the same time others, such as H. L. Hess 
of the Public Service Company of Indiana, Inc., have 
published the results of their studies. 
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L-M Provides Information, Apparatus 


L-M has collected some of this data, and is offering a 
compilation, along with information on the apparatus 
and equipment L-M engineers have developed in work- 
ing with Idaho Power Company and others. 


Mail This Coupon For More Information 


Ask your L-M Field Engineer for copies of 
papers L-M makes available on 20/34.5 kv SS 
distribution, or mail the coupon—and we will * SS 
send them promptly—no obligation. < 


LINE MATERIAL Industries, Milwaukee 1, Wisconsin 

Please send, free, copies of the following papers : 

C) 20/34.5 kv—An Economic Solution, by Don E. Haasch, 
Special Studies Engineer, Idaho Power Company 

() 34.5 kv—A Possible Future Necessity, by H. L. Hess, 
Distribution Engineer, Public Service Company of Indiana, Inc. 

(1) 20/34.5 kv Multi-grounded Wye Distribution System, by 
George W. Cooper, Line Material Industries 

(C) Relative Merits of 20/34.5 kv Distribution by D. L. Andrews, 
Distribution Studies Engineer, Idaho Power Company 

() The Long-Bus Substation, by D. L. Andrews, 
Distribution Studies Engineer, Idaho Power Company 


(C) SEND ALL FIVE PAPERS PLEASE, IN FOLDER IMPRINTED WITH MY NAME 
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THREE L-M 7620 VOLT 32-STEP REGULATORS, platform mounted, are in a circuit 
serving cotton gins and other customers where accurate regulation is a necessity. 


6 Reasons More and More Utilities 
Are Selecting L-M Step Regulators 


Pole-space saving, obround tank with less bending 
moment, cover suspension, tap changer, easily adjusted 
accurate control, and Add-Amp feature are some of the 
reasons why utilities throughout the country are select- 
ing L-M regulators. 


The L-M 32-step regulator includes the desirable fea- 
tures of all distribution-type regulators in one complete 
unit. Several of these features are: 


1 The L-M regulator, because of its short height, takes 
less pole space. 


2 The obround tank makes L-M regulators lighter, more 
compact. They hug the pole, which results in lower 
bending moment. 

3 Cover suspension of the entire internal assembly facili- 
tates inspection and maintenance. 

4 The unusually rugged tap changer, with hydraulic 


speed control for optimum contact life, provides regula- 
tion in smooth %% steps. 


5 The L-M Add-Amp feature gives increased load-carry- 
ing ability where less than +10% range of regulation 
is satisfactory. 

6 The control, with induction disc type contact-making 
voltmeter and Class I accuracy, has simple adjustments 
for voltage level, band width and line drop compensa- 
tion. Taps can be changed on ratio correcting trans- 
former in control cabinet, for reduced voltage operation, 
without untanking of regulator. 

Many other features combine to make this a most 
desirable regulator, which many utility men consider 
superior to anything else on the market. No other regu- 
lator offers so many advantages in one single unit. 


Ask the L-M Field Engineer About It 


The L-M Field Engineer can provide com- 
plete information and bulletin on the applica- 
tion and design of L-M regulators. Or write 
for bulletin to Line Material Industries, Mil- 
waukee 1, Wisconsin. 
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CRESTOLOY END CUTTING NIPPERS 


Each and every — “?°*e®T: 


CRESTOLOY PLIER is 
F } _ individually tested! 


CRESTOLOY HEAVY DIAGONAL 
CUTTING PLIERS 
No. 542, 7” size only. 


CRESTOLOY LINEMENS’ SIDE 
CUTTING PLIERS 


No.1950, 8". Also in 6" and 7” sizes 


No. 654, 6". Also in 7” size. 


This Pher 
is made of 
@RESTOLOY 
STEEL 


ond has tested 
100% 


When you choose a CRESTOLOY 

PLIER you know you are getting top | - : CRESCENT and CRESTOLOY 

value and proven performance. After | ‘ee TOOLS are sold by hardware 

rigorous factory testing for ease of cut- | 1 | dealers and industrial distribu- 

. endl f blad d h tors everywhere. Look for the 

ting, haraness © aces an ae . : bright yellow Crescent Display 

each tool that passes these tests is tagged Sime = Panels and select from one of 

with the certifying tag reproduced wel mee = the world’s greatest assortments 
, Uh of quality hand tools 

above. CRESTOLOY PLIERS are a! 

available in more than a score of pat- 4 

terns including the five popular types 

illustrated. 


Crescent is our trade-mark, registered in the United States and abroad, for wrenches and other tools. Sold by leading distributors and retailers everywhere and made only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW YORK 
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1. MID-SPAN TAPS help bring down the over-all cost of distribu- 
tion with Rome’s Triplex SD and secondary cable. You can tap 
between poles from either side, using conventional hardware plus 


a spreader block. Simple; fast; saves service wire. You save on 


2. SAVE ON HARDWARE. Here’s a comparison between the 
hardware needed to install one open-wire service drop (right )— 
using one pole—and Rome’s aluminum Triplex equivalent (left) 


using a mid-span tap. 


pole cost, too—as much as one-third. With Rome’s Triplex second- 
ary you can span 300 feet from pole to pole. Use fewer poles; save 
time setting them; eliminate crossarms. 


3. CUT MAN-HOURS on installation jobs. Triplex goes up much 
faster than open-wire service, because it requires less handling, 
less time installing hardware. It’s easier to handle, too—aluminum 


cable assembly weighs less than conventional copper service wires. 


If you take advantage of these important savings... 


“Expensive” Triplex cables can cost less 


Triplex sometimes does cost more than 
its open-wire equivalent. 

But its on-line cost can be lower—if 
you take advantage of the installation 
economies that Triplex alone makes 
possible. 

Fewer poles... less hardware... 
faster installation—these are the sav- 
ings you make with Triplex. They can 
more than offset any extra cable cost. 

In addition, there are many locations 
where you can improve service and 
reduce maintenance with Rome’s alu- 
minum Triplex. Wooded areas, for ex- 
ample—where Triplex stays up despite 
falling tree branches that might knock 
out open-wire secondaries. Residential 
streets, too—where good public rela- 


36 


tions indicates need for a neat, unclut- 
tered installation. 


Fits your modernization pattern 


Introduced 10 years ago, Rome’s 
Triplex SD Cable won almost imme- 
diate acceptance. As a next step in 
modernization, many utilities are now 
using lightweight aluminum Triplex 
for overhead secondaries as well. If 
you haven't yet adopted this practice, 


ROME 


. 2 


Pe: RB A 


we invite you to look into the operating 
advantages—as well as the economies— 
that this Rome “package” concept of- 
fers you. 

Specify Rome’s aluminum Triplex 
for your next job. For more informa- 
tion, contact your nearest Rome Cable 
representative—or write to Department 
368 and ask for descriptive Bulletin 
RCP-361. Rome Cable Corporation, 
Rome, New York. 


CABLE 
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REAL COSTS OF METERING 


1 Original investment 


2 Repairs 
3 Loss of registration 


4 Replacement 


Have you considered all meter investment costs? 


R. A. Warren, Sales Manager 
Watthour Meter Department 
Westinghouse Electric Corporation 


It’s easy to think of the purchase price as the major cost 
of the watthour meters on your system. But, to assure 
“Full Measure”’ for your dollar, it’s important to consider 
those corollary costs, which over the lifetime of the meter 
often exceed its first cost. For instance, we’ve found that 
repairs and meter change-outs can detract considerably from 
what you first took to be a “‘bargain.”’ 

Loss of registration and replacements are major costs of 
metering. When loads grow, conventional meters are over- 
loaded. Although adequate at their rated capacity, old 
5-ampere meters are outdated and should be replaced. 


Modern research at Westinghouse has developed single- 
phase watthour meters that promise to eliminate these 
secondary costs forever. The Class 200 meter, which West- 
inghouse pioneered, provides extended straight-line accu- 
racy and capacity to handle any load of the future without 
loss of registration . . . or need for replacement. J-40509 


Has your Westinghouse repre- 
sentative shown you how to 
get ‘“‘Full Measure”’ for your 
meter dollar? Ask him for a 
copy of the informative new 
presentation, B-7208. 








Straight-line accuracy up to 667% of rating... 


‘sat 

1 Westinghoos? 
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Just three knobs for all calibration adjustments 


Now...a polyphase meter with all the 


Through Plowback of Earnings in research, 
Westinghouse engineers a few years ago developed 
the first polyphase meter with a single-phase disc 
to nullify electrical interference between the meter 
elements. This unique yet simple design raised 
the performance standards of polyphase metering 
... giving us the first extended-range capacity 
... up to 667% of rating with straight-line accu- 


racy and starting watts usually associated with 
single-phase meters. 

Not only does the new Westinghouse design 
provide utilities with a big reserve to meter the 
growing polyphase loads in the years ahead .. . 
it also offers real economy in service and testing. 
For instance, Fred Mindt, engineering section 
manager (shown above), points out that only 
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three calibration adjustments are needed (light- 
load, full-load and phase-balance) . . . all easily 
accessible from the front by simply removing the 
cover. The large knurled knobs can be turned 
without a screwdriver. All adjustments feature 
approximately 1% per-turn sensitivity. 

To learn how to receive Full Measure for your 
polyphase meter investment, call your Westing- 
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house salesman or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, 


Pennsylvania. J-40507 


you CAN BE SURE...1F irs Westinghouse 





At left, Tom Daley, supervising engineer, is inspecting a 


sample frame in a laboratory salt spray chamber where heat, 
humidity and salt fog give finishes a punishing test. 


Frank Kuhn, engineering section manager, at right, checks 
an accelerated humidity test on the new single-metal-system 
register for corrosion...and investigates compatibility of parts. 


From Plowback of Earnings 


A Meter 2 to 5 Times 


More Corrosion Resistant 
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Development of new metal finishes and use of a 
single-metal-system register design have given 
Westinghouse single-phase meters from 2 to 5 
times more corrosion resistance than conven- 
tional units. 

The elimination of dissimilar metals and use of 
a compatible finish system on all components in the 
register removes the possibility of electrochemical 
corrosion occurring under extreme environmental 
conditions. 

Frame corrosion has been minimized by use of 
a new thermosetting epoxy ester enamel, which 
Westinghouse helped develop. 

Not only were all the metals used in the meter 
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tested individually for corrosion resistance, but 
any chemical interaction of components was thor- 
oughly investigated. For instance, Westinghouse 
coil insulation, under heavy overload, does not 
produce fumes that will accelerate corrosion or 
condense on the working parts of the meter and 
glass cover. 

To learn how you can reduce the cost of meter- 
ing on your system, call your Westinghouse sales 
engineer. Or, write Westinghouse Electric Corpo- 
ration, P.O. Box 868, Pittsburgh 30, Pa. J-40514 


you CAN BE SURE...1F ITS Westinghouse 





Exclusive New 


-DRIP-GUARD._ 


SEPARATOR 


Type SF 
Recommended for 
Aluminum to Aluminum 


This Blackburn 6-Frame Tap Con- 
nector assures complete separation 
and protection of the conductors. 
The Drip-Guard is unnecessary for 
this application. 


Both Designs Available 
Pre-Filled 


Type SD or SF may be ordered pre- 
filled with Blackburn’s superior 
oxide-inhibiting compound, Contax. 
Pre-filling eliminates the possibility 
of an installation being completed 
without inhibitor. 


Write for samples 


(Patent Pending) TYPE SD 


in BLACKBURN 


6-Frame Tap Connector 


> Assures Separation of Conductors 
> Provides Needed Extra Protection 


on Bi-Metallic Connections 


CURRENT CYCLING TEST TELLS THE STORY 


_— RESISTANCE OF EQUAL LENGTH OF CABLES ONLY 


i, 


Current Cycling Test Conditions: 


. Cables: 4 Stranded Copper; 2 ACSR. 

. Cable operating temperature: 125° C. 

. Cycle: 2 hours “On", 1 hour “Off”. 

. Length of connection: 24 inches. 

. Resistance of equivalent length of wire: 
522 microhms. 

. Cables were wire-brushed, but no pro- 
tective compound was used. 
200 300 500 7. Curves represent an average of seven 

NUMBER OF CYCLES tests. 


8 


SF 28 OR SD 28 


ie 


RESISTANCE (MICROHMS) 
tN 3 


8 


This rugged Blackburn design provides protection for conductors from both 
galvanic corrosion and physical damage, The Blackburn Drip-Guard Sepa- 
rator, plus the completely enclosed tap, prevents corrosion products from 
bridging the gap between the copper and aluminum conductors. Copper wire 
now can be used as main or tap without corrosion damage to the aluminum 
conductor. 

In addition, the superior Blackburn design, which incorporates external 
channels parallel to the tap hole, assures uniform encirclement of both con- 
ductors when compressed. 


Shot-blasted surfaces protected by an oxide-inhibiting film insure oxide-free 
connectors at jobsite. 








This is 


adequate storage 


for Lapp 
POC’ Bushings 


There’s no special care needed in handling or storing Lapp POC* Bushings. 
No overhead for expensive storage space. Leave them in their crates, indoors, 
outdoors, wet, dry, in pole yards, even at substation sites. Weather won’t hurt 
them over any period of time. 
This is because Lapp POC* is the totally-enclosed bushing design. Its paper- 
oil insulated condenser core is housed and protected end-to-end. All exposed 
insulation is porcelain, including the shank. It pays off in service, too, because 
porcelain is inorganic . . . won't track or de- 
teriorate under leakage current from surface 
contamination. 
Lapp POC* Bushings meet ASA standards. - 
Their small diameter permits their use as r v 
high-performance replacement for bushings ; [ ‘ [ 
(15 kv to 161 kv ratings) on any transformer . . 
equipment... new or old... on your system. 
Let us show you how you can reduce stock Soe 
inventory, save on warehouse space and cost : 

. and improve system reliability . . . by 
stocking only required sizes of Lapp POC* 
Bushings together with necessary flange 
adapters. 

Lapp Insulator Co., Inc., Le Roy, N. Y. 
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Ure co DY-GRIP dead-end benefits ob 


1. THE ASSEME DKS BETTER... e 
slim, modern GUY-GRIP dead-ends, free from bolts, give your guying 
jobs a finished, craftsmanlike appearance. 


2. YOU SAVE HOURS OF COSTLY TIME... 
takes only a minute to install a GUY-GRIP dead-end — about the 
same time spent in securing one nut and bolt. 


3. VOU ELIMINATE ALL TOOLS... 
wrenches, pliers, and other tools are completely unnecessary in applying 
GUY-GRIP dead-ends. The operation is done entirely by hand. 


4. ASSURES POSITIVE GRIP... 

under all field conditions, whether the guy is relaxed or under ten: 
Once the legs of the GUY-GRIP dead-end are entirely applied 

to the strand, you know the assembly is engine and permanent. 


&. RESISTS STRAINS AND WEATHER ne 
GUY-GRIP dead-ends can take an 


of the many reasons why you 
might want to try the modern twist in guying. 
Write for more information: Preformed Line V/ 
Products Company, 5349 St. Clair Avenue, / 
Cleveland 3, Ohio. Cable Address: ‘ 
Preformed-Cleveland. 


\ 
\\ 


Made in accordance with or for use under U. S. Patent No. 2,761,273; other patents issued and pending. 
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Kellogg Sets New Standards 
of Reliability in Microwave 


Backed by the world-wide technical, manufacturing, installation 


and operating experience of ITT 


t 


wy 
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New MICROPLEX provides 23 plug-in chan- 
nel units in 342 feet of space—a 4:1 size reduction 


Each modulator and demodulator channel unit 
features printed circuitry. 


Microwave was pioneered by ITT in 1931 with the 
Channel crossing from Calais to Dover. Today Kellogg 
Microwave is achieving new levels of reliability: 
99.998%, far superior to wire line systems! Operat- 
ing in dozens of installations throughout the world, 
Kellogg’s complete communications package includes: 
e Microwave — operating in the 2,000 and 10,000 
megacycles bands. 

© Terminating Equipment—for automating functions, 
including teletype, telemetering, remote control, data 
transmission. 

Part of the Kellogg 10-C Microwave System is the 
new 10-C-2 “Microplex”: a 23 or 45 channel PTM 
multiplexing equipment. It features printed circuits, 
miniaturized components, minimum maintenance, and 
occupies only three-and-one-half feet of rack space. 
All demodulators are semi-passive—only one tube 
per channel; modulators are passive—no tubes. The 
23 channels use 41 tubes with an input of 180 watts 
—a 5:1 reduction in power consumption. 

MICROPLEX may also be packaged in one seven- 
foot rack to provide 45 channels; or 23 channels with 
two-wire termination and tone signaling. Signal cross- 
talk is 62 db and signal-to-noise (F1A) is 70 db for 23 
channels. 

Our engineering staff is always at your service— 
ready to discuss your communications problems. Write 
for complete details. 

Kellogg Switchboard and Supply Company, 
6650 S. Cicero Avenue, Chicago 38, Illinois. 
Communications Division of International 
Telephone and Telegraph Corporation. 


Kellogg Offices and Warehouses: 


CALIFORNIA 

23 Broderick Road 
Burlingame, Calif. 

OXford 7-5780 

TWX SAN MATEO CAL 06 
GEORGIA 

1594 Southland Circle, N.W. 
Atlanta 18, Georgia 
SYcamore 4-2441 

TWX AT 351 

ILLINOIS 

4600 So. Tripp Ave. 
Chicago 32, Illinois 
CLiffside 4-4300 

TWX CG 32% 

KANSAS 

7th & Sunshine Road 
Kansas City 15, Kansas 
MAyfair 1-4418 

TWX KC KAN 1055 


MINNESOTA 

6100 Excelsior Blvd. 
Minneapolis 16, Minn. 
West 9-6715 

TWX MP 1195 

NEW JERSEY 

165 Prospect Street 
Passaic, New Jersey 
PRescott 9-3610 

TWX PAS 1067 

OHIO 

1555 West Fourth Street 
Mansfield, Ohio 
LAfayette 46511 

TWX MANS 0 132 
TEXAS 

1515 Turtle Creek Blvd. 
Dallas 7, Texas 
Riverside 7-5191 

TWX DL 02 


EXPORT — 165 Prospect Street, Passaic, New Jersey 
PRescott 9-3610, TWX PAS 1067 
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Another example of Allis-Chalmers 


Idea 


for simplified 


—_ 


Ratings: 14.4 kv through 69 kv, 500 
mva through 3500 mva 


Pneu-Dravlic and Turbo Ruptor are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 





Few moving parts, 
fast action, freedom 
from problems of 
moisture, dust and 
dirt have resulted in 
reliability and wide 
acceptance of Pnev- 
Draulic operator. 


Positive contact — 
without contact 
bounce — is inherent 
in the Turbo Ruptor 
device with its tulip 
and bayonet-type 
contacts. 


(1) Self-cleaning, 
smooth, fabricated 
steel top for each 
tank; (2) high visibil- 
ity float-type oil 
gauge and (3) posi- 
tion indicator; (4) ex- 
ternal adjustment of 
overtravel stop (with- 
out using feeler 
gauges). 


Time for raising and 
lowering tanks re- 
duced 80% with 
power-operated hy- 
draulic tank lifter — 
very little effort re- 
quired. A 115/230- 


volt ac portable unit 
also available. 


AREFUL engineering planning has resulted in 

today’s top breaker value. There are big features: 
Pneu-Draulic operator; optional, power-operated 
hydraulic tank lifter; and tulip and bayonet-type 
Turbo Ruptor interrupting device. 

... and still more features: side trip; ball-type 
position indicator visible from greater distance; wide, 
shallow and easily accessible operator cabinet; leak- 
free, float-type oil gauge; single lift-rod guide (instead 
of two) for accessibility; and many more. 

These breakers are mechanically trip-free, as are 
all Allis-Chalmers breakers, They have AEIC stand- 
ard wiring plus ASA standardized bushings. 


Pictures tell story 

of features 

of Allis-Chalmers large 
frame-type breakers 


For details, contact your nearby A-C office or write 
for Bulletin 71B8475. Allis-Chalmers, Power Equip- 
ment Division, Milwaukee 1, Wisconsin. 





HOT LINE CLAMPS 


WEAVER 


LUBRICATED HOT LINE CLAMPS 


Two sizes cover most requirements — 
why carry needless inventory? 


SAMPLES ARE AVAILABLE FOR TESTING 
BY YOUR ENGINEERING DEPARTMENT. WRITE TODAY. 


CE. 1-8100 
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KEY to 


Constant Quality 


Revolutionary new coil-winding machines, designed and built to Central's specifications, 
assure you unparalleled quality in Central transformer coils. 
These machines control, electronically, the tension, conductor 
spacing and turn ratio in both high and low voltage windings to give 
Central transformers . . . 


e@ Long Life 
@ High Overload Capacity 
@ Maximum Short-Circuit Strength 
e@ Minimum Maintenance 


Grd ont more season why Condwal /ranaformere att PREFERRED Acoughaud he Waliow 


PINE BLUFF, ARKANSAS <n 
yr. ING 
Telephone JEfferson 4-5332 - NEMA: 


“ernst” 


Sales Offices in Principal Cities 
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Will that Extra Unit 
Ever Cost So Little Again? 


IF YOU’RE GOING TO NEED EXTRA INSULATION-—EVER— 
NOW IS THE TIME TO PUT IT IN 


Remember after World War II when $10,000 
seemed like a big price for a five-room house? 
That’s the house that will cost $20,000 today. 

During the same period, the price of a 
primary deadend insulator has increased, too. 
But the cost of the insulator is only a frac- 
tion of the cost of putting it in the air. Chang- 
ing a deadend from one to two insulators, or 
from two to three, costs much more than the 
insulator. And certainly, it will cost even 
more ten years from now. 


Nearly everyone is restudying future dis- 


tribution voltage requirements, and deciding 
now which distribution deadend will provide 
adequate insulation for tomorrow’s voltages. 
They know system voltages are going higher, 
much higher. 

The point is plain. If you’re ever going to 
need extra insulation in your distribution 
deadends, now is the time to install it . . . as 
you rebuild existing lines and build new ones. 

That extra insulator will never cost so 
little again! 

OHIO BRASS COMPANY, MANSFIELD, OHIO 


4868-H 





TUBED BY REVERE MEANS 
TUBED TO LAST 


¢ 
A. W. HIGGINS 135,000 KW PLANT, £ 


Florida Power Corporation on Tampa / 

Bay. Here all 3 condensers are tubed & 

with Revere 10% Cupro-Nickel material | CRAWFORD STATION OF COMMON- 

because of this alloy’s marked resistance WEALTH Edison Company, Chicago, where 

to corrosion from the brackish water condenser for 205,000 kw. turbine 

encountered. generator is equipped with Revere 
Admiralty tubes. 


a 
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ALLIS-CHALMERS CONDENSER serving 


A few more power companies who the new 265,000 kw. turbine generator 


Unit #2 River Rouge Station, Detroit 


depend on REVERE Tubes for i Edison Company contains 249,000 Ibs. 


of Revere Admiralty condenser tubes. 
Tube sheets are Revere Muntz Metal. 


performance plus service ||| A toning combination 


Revere’s Technical Advisory Service, because of 
its long and varied experience, is qualified to help 
in the selection of the alloy best suited to the 
specific set of operating conditions encountered 
in your power plant. This experience, which has 
covered many and varied types of problems, has 
been instrumental in prolonging tube life for power 
plants both large and small. 

Why not take advantage of this storehouse of 
knowledge and contact Revere before making the 
final selection of tubes and plates for your equipment? 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


230 Park Avenue 
New York 17, N.Y. 


Mills: Rome, N. Y.; Baltimore, Md.; Chicago, 
Clinton and Joliet, Ll; Detroit, Mich.; Los 
Angeles and Riverside, Calif.; New Bedford, 
Mass; Brooklyn, N. Y.; Newport, Ark.; 
Ft. Calhoun, Neb. Sales Offices in Principal 
Cities, Distributors Everywhere. 
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GOTHIC 


ASK FOR 


VICTORIA 


your neighborhood 


public relations with these 


Tir VOLTAGE -JOSLYN 
SUBSTATION 


ENCLOSURES 


With progress come problems. . . to maintain 

and improve good public relations in 
landscape-conscious suburban areas where Zoning 
Board approvals may be difficult to obtain. 
Substations must be surrounded by enclosures, but 
they no longer need to look like fences. The 
pictures shown here speak for themselves. 


New Hi-Voltage metal enclosures enhance civic 
beauty, help build property values and they 

are economically feasible. They can be installed 

in lieu of a fence or hung on existing fences. 
Installation requires no hole drilling, no specialized 
tools, no specialized personnel . . . and very 

little time. Expensive landscaping is not needed. 
Climb-proof Hi-Voltage enclosures are available in 
steel or lifetime aluminum materials. They are 
either prime-coated or will be finished to your 
specification. 


Ask your Joslyn Representative for complete details 
about Hi- Voltage — Joslyn Enclosures. 


EQUIPMENT COMPANY 


4000 East 116th St. + Cleveland 5, Ohio 
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to measure 
increasing loads 
of customers 
Male 


aa\s 


. aa EF re It’s a fact! Over half the singlephase watthour meters now 
in service lack the capability to match the demands of 
modern electrical living. 


, Many of these inadequate meters are on your lines 
ELECTR | CA HRe spinning at an excessive speed in a hopeless effort to keep 
on measuring today’s residential loads. 


Carefully planned meter retirement programs are the wise 
answer to the problem. And the wise investments in re- 
placement meters are Sangamo J2 Class 100 or Class 200 
Meters. 


These meters incorporate the most advanced features of 
modern meter design: 


e Accurate measurement to full 100 or 200 amperes. 
Slowest disk speed. 
Highest torque in the industry. 


High insulation level. 


© 
e 
e@ Corrosion-resistant construction. 
* 
oe 


A Lifetime Guarantee. 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 
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the more reason for using TIREX* 


TIREX cords and cables give longest service when not subjected to 


severe abuse. But when required, TIREX can take it. In snow and mud, 
under water and under pressure, TIREX cords and cables remain flexible, 
smooth, light and easy to handle, thanks to their original cured-in-lead 
construction. They won’t snag or tear, and their fortified and tempered 
neoprene armor gives balanced resistance to abrasion, water, acids, oils, 
sunlight and flame. 


Millions of feet of TIREX are on the job everywhere —transmitting power 
for mobile mining equipment, construction machinery and portable tools. 


) 


AH 
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WIRE & CABLE 


©¢ OS FA WH Y 
79 SIDNEY STREET, CAMBRIDGE 39, MASS 


“Visit Booth 162, 4th National Electrical Exposition, Dallas, Nov. 18-20” 
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todays 


tomorrow's loads demand 


Aluminum Squeezons 


Copper Squeezons 


Tension Splicing Sleeves 


and Jumper Sleeves 


T-Squeezons 


Serv-Ens 


a 


there's a KEARNEY compression fitting for almost every 


—a <5 


as Bolted Jumper Sleeves 
Insulated Splices Compression 


Terminals 


L-Squeezons A 


Ground Rod Fittings ~ Ground Lugs 


L-Squeezon Stirrups 





KEARNEY compression fittings 


Solve distribution system connection problems with Kearney Compression Fittings 
... get lasting, dependable connection performance under the most rugged operating 
conditions. Kearney Compression Fittings assure uniformly correct contact pressure, 
eliminate burndowns and insure extra-long connection life in severely contaminated 
atmosphere. They prevent contact surface corrosion, eliminate loose or unreliable 
connections ... reduce costs. Consider the advantages and economy of Kearney 
Compression Fittings; write or ask our field representative for more information. 


..applied with KEARNEY compression tools 


Kearney WH-1 
Hydraulic Tool 


Fast ... powerful . . . easy 
to use. From wide open 
dies to full compression in 
less than 20 strokes. Twist 
of the wrist retracts die or 
sets tool to make compres- 
sion. Narrow head for full 
visibility of work area. Bal- 
anced weight for easy posi- 
tioning. Interchangeable 
Dies may be easily snapped handles available for hot 
in or out with fingers only line work. 


KEARNEY TYPE O MECHANICAL TOOL 


Almost every distribution connection can be made with this 
ONE lightweight, inexpensive tool. In addition to installing 
more sizes and types of fittings than tools with fixed dies, the 
Kearney Type O Mechanical Tool is faster, easier and safer 
to use. Rugged construction throughout—no complicated 
parts. Forged steel head, heat treated for high strength. Nose 
die compresses Serv-Ens and L-Squeezons. Fourteen inter- 
changeable dies cover a wide range of connection fitting jobs. 


these 3 easy steps insure trouble-free electrical connections: 


Compression 
Goatends 1. Use Kearney Conductor Cleaning Brush to remove 
corrosion. 
2. Apply Kearnalex to aluminum contact surfaces immedi- 
ag $ ately after cleaning to exclude air and moisture... 


maintain maximum efficiency contacts. 


Serv-En Adapters 3. Seal the connection against moisture and contaminants 
with Kearney Airseal. 





NEMA 
Post Insulator 
Mounting for 

Substation 
Installation 
“GX” Cartridge 
7.8—34.5 KV 
100 Amp. 


Distribution 
Type 
Center Bolt 
Insulator 
Mounting 
“GX” Cartridge 
7.8—27 KV 
100 Amp. 


UPDATE YOUR OLDER 
CUTOUTS WITH KEARNEY 
CONVERSION UNITS 


These modern current-carrying 
parts install on existing mount- 
ings to give you all of the out- 
standing features and perform- 
ance of the newest Kearney Cut- 
outs—positive dropout action, 
higher interrupting capacity, and 
extra strength fuse tubes. 


TYPE GX 
Tripout 
Fuse Cutout 
7.8—27 KV 
100 Amp. 


Type “GX” Cartridges vent at bottom only on low- 
amperage faults . . . at both ends on high fault currents. 
Both vents are in line with axis of tube, reducing shock 
recoil to a minimum. On high amperage faults, top 
venting action blows small disk out of expendable cap 
to safely relieve gas pressure. 


Type G 5.2-15 KV 
Type GX 7.8-15 KV 


Type G and Type GX 
7.8-34.5 KV 


KEARNEY “G’ and “GX’" 


Trip-O-Link 50 Amp. 
23-69 KV 
















































cutouts... 


FOR DEPENDABLE, MODERN SYSTEM PROTECTION 






Kearney Type “G’’ and “GX” Tripouts assure the 
highest level of operating dependability and economy 
for full range distribution system protection. Both inter- 
rupt fault currents ranging from minimum melting of 
the link to maximum rating of the cutout with any size 
button head link up to 100 amperes. A choice of venting 
is offered by two cartridge types, interchangeable in the 
same voltage ratings. Full-time double venting is pro- 
vided by the ‘“‘G’’...and pressure-controlled double 
venting by the ‘“‘“GX.”’ These two cartridges, and a wide 
range of interrupting ratings, voltages and mountings 
meet every operating requirement. 


TYPE G 
Tripout 
Fuse Cutout 
5.2—15 KV 
100 Amp. 















Distribution NEMA 





Type Post Insulator 
Center Bolt Mounting for 
Insulator Substation 
Mounting Installation 
“G” Cartridge “G” Cartridge 
7.8—27 KV 7.8—34.5 KV 
100 Amp. 100 Amp. 





Front vent directs expulsion gases away from line equip- 
ment. Gas pressure from top jet keeps cartridge in place 
and upper contacts closed until arc is extinguished. Size 
of top vent in double vented cartridge allows build-up 
of ample pressure to extinguish low amperage arcs, yet 
enables cartridge to withstand gas force of high current 
faults without rupturing. 


Heart of Type “G” construction is this full-floating con- 
stantly aligned upper contact, which cannot be mis- 
aligned by high current interruption or extreme side 
thrust during closing. During interruption, force of 
cartridge thrust is absorbed by full-floating contact 
until arc is extinguished and cartridge drops out. 





KEARNEY DUAL CARTRIDGE 
LOAD INTERRUPTER 


Safe, positive way to interrupt load current. 
For full load sectionalizing or dropping trans- 
former or capacitor banks. Current is inter- 
rupted electrically, not mechanically. During 
operation, one cartridge, fused for load pro- 
tection, is closed in; the other, the interrupter, 
fused with a low amperage link, remains 
open. Later this cartridge is closed in, and 
service cartridge pulled out. After predeter- 
mined time delay, small link blows, interrupt- 
ing current safely within interrupter cartridge. 






Trip-O-Link 50-100 Amp. 
§,.2-15 KV 


KEARNEY specialized 


KEARNEY AUTOMATIC 
SECONDARY SECTIONALIZING 
CIRCUIT BREAKERS 


Improve the reliability factor of banked second- 
aries by sectionalizing with Kearney Automatic 
Breakers, especially in areas where trees cause tem- 
porary faults. Kearney Breakers improve service 
continuity by automatically isolating temporarily 
faulted sections and automatically restoring service 
when the fault clears... without a trouble call. 


Transformer burnouts and fuse blowing are elimi- 
nated by preventing units in unaffected areas from 
supplying current to the fault. 


HOW THE KEARNEY AUTOMATIC SECONDARY SECTIONALIZING CIRCUIT BREAKER WORKS 


If a fault occurs at either of the 
points marked X, breakers on both 
sides of faulted section will open 
... Other breakers remain closed. 
Interruption of service is restricted 
to faulted section. .On permanent 
faults breakers remain open until 
trouble is cleared and transformer 
fuse replaced. Then breakers re- 
close automatically. 


BANKED 
SECONDARY 


SERVICE 


ASSURE 





fuse links... 


GREATER PROTECTION...FEWER OUTAGES 


Do You Have These Common Fusing Problems? 


DEPENDABLE, WIDE RANGE COORDINATION 


Increasing loads and increasing operating costs make accurate 
fuse coordination a “‘dollars-and-sense”’ necessity. Conventional 
fast and slow links cannot meet ail the requirements of modern 
circuits. Kearney Specialized slower fuse links extend the range 
of dependable coordination in the high current areas where it 
is most needed in today’s distribution systems. Safe, accurate 
coordination is assured ... Kearney Fuse Links are precision 
engineered and manufactured to match pudlished time-current 
curves ... and specialized to enable you to select the character- 
istics most suitable for your specific circuit requirements. 


MAXIMUM TRANSFORMER PROTECTION ... 
FEWER OUTAGES 


The specialized time-current characteristics of Kearney Type 
KS Fuse Links are slower than EEI-NEMA Type T Links. 
High surge capacity and slower speed prevent fuse blowing on 
transient faults caused by lightning, without sacrificing trans- 
former overload protection. Extends the coordination range 
for sectionalizing with fuse links. Coordinates with high- 
opening-speed substation breakers. Made in all ratings through 
200 amperes in the Fitall Series; 100 amperes in the Trip-O-Link. 


FEWER REMOTE-AREA SERVICE CALLS 


ae at pooping small transformers in service, Kearney 
¥ 


pe X Fuse Links provide the highest level of protection to 
service in isolated or rural areas. Extra high surge capacity 
reduces lightning-induced outages to the minimum where 
exposure is greater than normal. Much slower than the Type 
KS, these links keep transformers in service during heavy 
overloads and surges, yet clear faults before the transformer 
damage range is reached. Made in sizes through 514 amperes 
in both Fitall and Trip-O-Link styles. 


WHATEVER YOUR FUSE LINK PROBLEM... THERE'S A 
KEARNEY SPECIALIZED FUSE LINK TO FIT YOUR NEED 


Kearney Standard Fuse Links... 


TYPE K—EEI-NEMA TYPE T EEI-NEMA 
standard fast fuse link standard slow fuse link 


...give you the same field-proved accuracy and depend- 
ability as Kearney Specialized Fuse Links. 


Only Kearney offers a wider selection of fuse links carefully 
engineered to meet a greater variety of modern operating conditions. 
For fusing recommendations based on your specific requirements, 
contact your Kearney representative. 





If you need condenser 
and heat exchanger tubes 
for critical service... 


specify Phelps Dodge... 
a major supplier for 
nuclear projects! 


Phelps Dodge condenser and heat exchanger tubes are 
currently in use in nuclear energy applications where 
highest quality and exacting specifications are essential. 


Every Phelps Dodge tube intended for use in a nuclear 
project undergoes a series of severe tests to assure rigid 
conformance to the required specifications and ability 
to perform under the rigorous service conditions found 
in this highly specialized field. Testing facilities used by 
Phelps Dodge cover not only standard ASTM specifi- 
cations but also include these special non-destructive 
tests: 


e Eddy-current inspection 
e Dye penetrant test 
e Ultrasonic inspection 


To keep pace with the steadily growing importance of 
the nuclear power field, Phelps Dodge will soon open one 
of the largest tube mills in the world at South Bruns- 
wick, N. J. This mill will have the most modern auto- 
matic tube fabricating machinery, the finest research 
laboratories and the most advanced testing equipment. 


Inquiries regarding your condenser and heat exchanger 
tube needs, particularly those requiring Electronicand 
Penetrant Tests, are invited. 


PHELPS DODGE COPPER PRODUCTS 
CORPORATION 
300 PARK AVENUE, NEW YORK 22, N. Y. 
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“Whatever Your Preference 
in Insulators, 0-B Has It” 


YOU CAN TIE OR CLAMP YOUR CONDUCTOR TO PINTYPE OR POST 
AND BE SURE OF COMPLETE RELIABILITY 


In the O-B line of insulators, right from distribution 
level up through sub-transmission and transmission 
voltages, you'll find insulators to suit every preference. 

If you like clamptops with the sure-contact feature 
that eliminates conductor abrasion and RIV problems, 
there’s the choice between pintype clamptops and post 
clamptops. If you’d rather tie your conductor, you can 
choose from several posts and pintypes, depending on 
exposure conditions. 

Look at what’s available for 34.5 kv, for example. For 
ordinary exposure, there are four insulators to choose 
from pintype tie-top, pintype clamptop, post tie-top, 
post clamptop. There are four more recommended for 
less severe exposure, and another set of four for severe 


exposure. That makes a total of 12 different insulators 
you can buy at 34.5 kv alone. 


It isn’t our job to tell anyone what insulator to buy. 
We make all the accepted types. Our only suggestion is 
that there should be no question about the reliability 
of the insulators you chose. Insulators are one of the 
smallest items in the cost of any line. Yet no electrical 
circuit -- whether it be in portable radio or a 345-kv 
transmission line is any better than the insulation 
that’s installed in it. 


Through the years, the reliability of O-B insulators 
has been definitely established. That’s probably why 
there are more of them in service than any other brand. 


ee 


TURN THE PAGE TO READ ABOUT THE NEWEST 0-B INSULATOR... 





ECONOMICAL, RUGGED and 


NEW POST INSULATOR AVAILABLE 
FOR VOLTAGES UP TO 25 KV 


From the strong, corrosion-resistant malleable iron 
base, made right in O-B’s factory, on up to the wide- 
conductor-groove tie-top, this new post insulator is 
built to take care of itself. 


It’s ready for lightning, sudden temperature 
change, heavy contamination, rough handling . . . all 
the abuse that an unprotected distribution insulator 
encounters. We wouldn’t advocate throwing rocks at 
this post or letting it roll around in the bed of a line 
truck. But if it does get this sort of abuse, chances 
are it will come through in serviceable condition. It’s 
that rugged. It’s designed for voltages up to 25 kv, 
and for up to 1500 pounds cantilever loading. Of 
course, it costs less -- about 20 per cent lower —- than 
posts designed for higher cantilever loading. 


The design has been thoroughly tested for electrical 


reliability and resistance to puncture. At the O-B 
high-voltage laboratory, it has withstood impulses of 
7000-kv rise per micro-second. Every unit, and that’s 
every one, is checked with new ultra-sonic equipment 
that detects even the smallest internal flaw. 


The new post is available in seven and nine-inch 
(porcelain height) models, with leakage distances 
of 11 and 15 inches. You have a choice of studs, 
either 134-inches long or seven inches. Also avail- 
able are mounting brackets for angle positions, pole 
tops and crossarms. 


If you’re looking for a rugged, low-cost post insu- 
lator for distribution service, try these O-B units on 
your next line. They’re available from Graybar. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 


Very high frequency ultra-sonic vibrations, beamed into 
solid O-B distribution posts, reveal even the slightest 
internal defect. Every post is ultra-sonically tested. 





Made from 0-B Porcelain 
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VOLTAGE RANGE 


What Does a BOLD LOOK at Tomorrow's 


Distribution Voltages Show You? 


VOLTAGES CAN GO IN ONLY ONE DIRECTION ... UP 


“Take a Bold Look at Distribution” says a 
headline in one of the power industry’s 
leading magazines. 


Have you taken your “bold look” and if 
you have, what does it show? You know what 
the residential customers are doing. They’re 
buying ranges, clothes dryers, air condi- 
tioners and other “Live Better . . . Electri- 
cally” appliances in large quantities. 


By 1970 there will be sixty-four million 
residential customers using 8000 kwhr each 
annually, according to present forecasts. No 
wonder many far-sighted distribution engi- 
neers are talking about primary residential 


distribution at a voltage two to four times as 
high as their present system voltage. 


You alone know how high you should go. 
All we want to do is urge you to make ade- 
quate allowance for future loads and to point 
out that installing extra insulation at dead- 
ends now will make raising voltages that 
much easier tomorrow. If provision can be 
made for existing conductors to serve four to 
16 times their present loads, major construc- 
tion costs can be saved. 


We also suggest that the insulators to use 
are O-B, supplied by Graybar. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 





‘‘Almost every day we find new jobs for 2-way radio” 


SAYS HARRY M. LEWIS, SUPT. OF COMMUNICATIONS, CALIFORNIA OREGON POWER COMPANY 


Over canyons, streams and mountains, as well as in 
heavily populated urban areas, Motorola 2-way radio 
is helping The California Oregon Power Company con- 
struct and maintain electric service faster, more effi- 
ciently and at less cost. 


The giant radio network of 16 base stations, 90 mobile 
sets, and 31 HANDIE-TALKIE® portable radiophones is 
used by practically every outside working team. 


Superintendents and other key men are freed from 
their desks—can be reached on the job or in their cars. 
Survey parties and wire stringing crews use HANDIE- 


TALKIE portables to communicate, spanning long 
reaches faster and better—saving hundreds of dollars 
every day. Repair crews are more productive—get lines 
back in operation faster, keeping customers better satis- 
fied. Line patrols in tractors and helicopters work safer 
and more efficiently with radio. 


Whatever the job—Motorola 2-way radio can help you 
speed it at less cost. Specify Motorola for the most de- 
pendable, uninterrupted mobile communications. For 
a Motorola communications specialist on Power Utility 
problems—write, wire, or telephone. 


MOTOROLA 2-way ravio 


ee 
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SUBURBANITE DESIGN DETAILS 


External 

Recloser framework is mounted di- 
rectly to transformer. Shipped com- 
pletely assembled. 

Built-in winch simplifies inspection 
and maintenance of recloser. Bottom 
section of recloser tank, with oil, can 
be lowered—while top section, with 
contacts exposed, remains in place. 


Flexible connectors between trans- 
former low voltage bushings and re- 
closer prevent strain from thermal 
changes or vibration. 

Hood of LTC compartment is hinged 
for easy access. 

Metering equipment is located in 
easy-to-reach cabinet. 


Sealed transformer tank is reinforced 
to protect against positive and nega- 
tive operating pressures. 
Built-in dead-ending structure (not 
visible in photo) is provided on the 
high voltage side. 
High voltage bushings equipped with 
fuses. 

Internal 
Leads are well supported and are in- 
sulated in heavy pressboard tubing. 


Tap changer for de-energized opera- 
tion features Pennsylvania’s exclusive 
“straight-line” construction. 
Pancake-type high voltage coils pro- 
vide exceptional mechanical strength. 
Coils are precompressed to prevent 
distortion or displacement during 
short circuit. 


Taps are arranged to assure electrical 
and mechanical balance and to mini- 
mize impedance variation. 
Core-and-coil assembly is enclosed 
and clamped in a rugged, four-sided, 
structural steel frame. 


PENNSYLVANIA SUBURBANITE 

1000 kva, three phase, 60 cyles. High voltage: 229004 
volts. Low voltage: 4360Y/2520 volts, with LTC equip- 
ment for +10% regulation in 32 steps of 5S%. 














For rural areas, small towns, and outlying industrial plants... 


the PENNSYLVANIA 


Stil hy C uw 


A new, factory-assembled, low-cost, one-piece substation 


SAVES 25% ... CUTS INSTALLATION TIME 


Pennsylvania’s new Suburbanite 
substation — specifically designed for 
use in less populated areas—saves as 
much as 25% in initial cost, compared 
with other types of substations. Be- 
cause the substation is factory-assem- 
bled and shipped in one piece, addi- 
tional savings usually result from the 
simplicity and ease of installation, 
for which no additional steelwork is 
required. 


FASTER INTERRUPTING TIME 


The Suburbanite provides this out- 





standing economy without sacrificing 
necessary efficiency and safety. Instead 
of an air or oil circuit breaker, it uti- 
lizes a completely automatic recloser 
that is mounted in framework attached 
directly to the transformer. The re- 
closer clears the low voltage line in 
just 214 cycles in the event of a fault 
—or twice as fast as the equivalent oil 
circuit breaker. 

FLEXIBLE IN DESIGN 


The Suburbanite can be tailor-de- 
signed to fit individual requirements. 


Optional equipment includes metering 


PENNSYLVANIA POWER TRANSFORMERS 


devices . . . load tap changing in the 
low voltage . . . high and low voltage 
lightning arresters . . . and high volt- 
age fuses. High and low voltage lines 
can be brought directly from a nearby 
pole to dead-ending frames mounted 


on the transformer. 

Want to know more about the Subur- 
banite . . . its economy and ease of in- 
stallation as they apply to your specific 
requirements? Contact Pennsylvania 


LUA 


Transformer Division, 
McGraw-Edison Com- 


pany, Canonsburg, Pa. 


NU, 








CAPACITY! CONTINUED gy tc at 


DUNCAN 


eae METERS AND | High load Factor” 
“low toad Fae Vaeeae MOUNTING DEVICES Loads. 


—up to 200 amperes of service capacity 
using Self-Contained Extended Range Meters 


Companion Devices for 


ey TAS (oes 


— pioneered by Duncan 


All HD and MD Devices have arrangements 
for manual by-passing. 


DESIGNED FOR 
THE SERVICE 


4 
, < 
ferpich 
WITH FULL 
HOUSEPOWER 
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Gaffs and leg irons are forged high quality, medium carbon steel, heat treated to assure proper balance of hardness, toughness, ductility. 


MSA-Brooks Adjustable Hooks—designed by a lineman for linemen 


A climber’s first consideration in a pair of 
hooks is just how safely, how comfortably 
do they anchor his feet in the pole. 
M-S-A-Brooks adjustable linemen’s 
climbers give him the security he’s look- 
ing for. And a lot more to boot. 

Here’s why. First off, these are the only 
climbers made with a tang extending from 
the gaff. This tang curves under the foot 
and for safety’s sake fastens positively at 
both sides of the foot. No amount of 
climbing will work the gaffs loose from 
the leg iron. But a man can unfasten them 
in a jiffy for maintenance or replacement 
in the field. 

The shape and angle of these gaffs are 
also important. They prevent dangerous 
cut-outs—let a man climb without bowing 
his legs excessively. Moreover, both gaff 


and tang are forged in one continuous 
piece for real safety. 

High quality medium carbon steel 
specially selected because of its excep- 
tional strength—enables these hooks to 
absorb plenty of punishment year in, 
year out. Exacting craftsmanship shapes 
the quality materials. Then there’s aus- 
tempering. Rockwell Hardness Tests. 
Rigid Magnaglo inspection process. 
And impact tests. 

Comfort aspects receive their share of 
attention too. Leather pads and straps 
are safe, supple top grain steerhide. Rein- 
forced chrome leather pads on the leg 
iron assure additional climbing comfort. 

The MSA man has the entire story. 
Ask him for details. Or write us for 
helpful literature. 


*Meets E.E.I. specifications, 


MINE SAFETY APPLIANCES COMPANY 
201 North Braddock Avenue, Pittsburgh 8, Pennsylvania 


MINE SAFETY APPLIANCES COMPANY OF CANADA LIMITED 


500 MacPherson Avenue, Toronto 4, Ontario 


At your Service: 82 Branch Offices in the United States and Canada 


Gaff and tang fit through slot in leg iron, are 
seated in channel of stirrup and locked in on 
both sides of the foot for utmost safety. 





ADVERTISEMENT 


T«B Offers Most Complete Splicing Line; 
Only Line Installed with Pocket-Size Tool 


ELIZABETH, N. J.—The Thomas & 
Betts Co. has introduced the most com- 
plete line of splicing equipment avail- 
able today. The complete line includes 
all connectors commonly used in serv- 
ice and distribution wiring. And all 
T &B connectors are installed with the 
SHURE SQUEEZER® Tool, a compact, 
lightweight splicing tool that gives per- 
fect compressions with only one hand. 


Line is Complete and Practical 


Main components of the complete 
T&B line include: SHURE SPLICER®* 
Sleeves, highly efficient and economical 
connectors for splicing service drops 
and distribution lines; PALTAPt* Con- 
nectors, the only parallel tap connector 
that can be installed with a pocket- 
size tool; TWINTAPS,{* the only 
compression tap connectors designed 
to accept two tap conductors; ANGLE 
TAPS,* installed with the SHURE 
SQUEEZER, to provide smooth, good- 
looking right angle tap connections; 
and PIN TERMINALS, ideal for wiring 
transformers, cutouts, and all types of 
line equipment with aluminum con- 
ductors. 


All Connectors 
Compounded and Vacuum Packed 


These T&B splices and taps com-| 
prise a utility connector line with joint | 
compound provided in all joints. It is the | 
only connector line vacuum packaged 
to assure clean, efficient connectors, and 
the only utility connector line that 
comes to the user with wire sizes 
printed clearly on attached cards, to 
eliminate mistakes in wiring. 


King-Size Contact Length Assures 


10 Samm °F em 


8. 
J 


oe, 
OE Reel hl 


SHURE SPLICER 
FOR SERVICE 
ENTRANCE SPLICING 


PALTAP 

FOR SINGLE TAPS 
DEAD ENDING 
STIRRUPS 


TWINTAP 

FOR DOUBLE TAPS 
DEAD ENDING 
STIRRUPS 


ANGLE TAP 
FOR RIGHT ANGLE 
TAP CONNECTIONS 


= 


PIN TERMINALS 


UT2 
SHURE SQUEEZER 


FOR CONNECTING 
ALUMINUM & A.C.S.R. TO 


COPPER EQUIPMENT TERMINALS 


Compact Compression Tool 

The T&B line is also unique because 
it is the only line that can be installed 
with a pocket-size tool—the UT2 
SHURE SQUEEZER. This revolution- 
ary new splicing tool measures 9% 
inches and weighs only 20 ounces. Most 
linemen find the SHURE SQUEEZER 
easy to operate with one hand. It is the 
only tool which gages the compression 
every time —won’t release until the 
compression is perfect. It’s as handy 
and useful as line pliers — and just as 


easy to use. 


Long, Low-Resistance Contact 


With TzB SHURE 


SPLICER® Sleeves 


Four compressions on wire sizes up to 
#2 solid, and five on larger sizes, assure 
broad electrical contact between the 
conductors and T& B SHURE SPLICER 
Sleeves. 

The SHURE SPLICERS come to you 
individually vacuum packed. They are 
firmly attached to perforated cards, 
and each card carries complete identi- 
PERFECT COMPRESSION with every squeeze 


of the UT2 tool—compression gage guaran- 
tees a full bite—no mistakes. 
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The small size of the SHURE 
SQUEEZER also makes it easier for 
the worker to position the tool prop- 
erly, to insure getting the right number 
of compressions to secure the connec- 
tors. The lineman can keep the tool 
with him all the time because it fits 
easiiy into his pocket. And the com- 
pactness of the SHURE SQUEEZER 
also insures the worker’s safety when 
clearance between conductors is at a 
minimum. The SHURE SQUEEZER 
operates in much less room than aver- 


age compression tools. 


fication of the splicer. The sleeves are 
identified by wire size, too, so there are 
no guesses as to size. In addition, each 
5-pack card has installation instruc- 
tions printed on the back. 

Each splicer comes to you already 
provided with T&B joint compound. 
This joint compound keeps out mois- 
ture, provides high pullout, and keys 
the conductor to the connector. Exten- 
sive testing has proved that T&B joint 
compound gives significantly better 
contacts and provides lowest contact 
resistance. 

There are millions of SHURE 
SPLICER sleeves now in use—and the 
men who install them report that they 
get better splices much more easily 
with a SHURE SPLICER and a UT2 
SHURE SQUEEZER. 

ELECTRICAL WORLD 
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ADVERTISEMENT 


TzB PALTAP © “Tailor Made’ for 
Overhead Wiring Conditions 


PALTAP Connector the Only Parallel Tap Connector 
You Can Install With a Plier Size Tool 


T&B PIN TERMINAL — just right for wiring 
| transformers, cutouts with aluminum wire. 
Compression connection is made with the 
UT2, and the tinned copper shank is tight- 
ened in the equipment terminal, to provide a 


, Conditions in overhead line wiring 
| require tap connectors that can be 
| installed with small compression tools 
| that operate with a minimum of clear- 
= In these instances, installation of | 


copper-to-copper bolted joint. 
« 
| T&B PALTAPS with the T&B SHURE | NewT&B Angle Tap 
| SQUEEZER is especially valuable —| 


| less room is needed than for bolt type | Gives Smooth, 
'Flash-free Connection 


EASY WORK ON THE POLE—T&B PALTAps | ©/amps! 
| The PALTAP design comes in five | 
| sizes, covering all wire combinations | 
in the UT2 range. Since the SHURE | 
SQUEEZER requires only a minimum | 
of operating space, the branch conduc- 
tor can be aimed at virtually any angle, | 
for the convenience of the lineman. If | 
poles must be relocated, the PALTAP | 
can easily be removed simply by cut- | 
ting the web. Standard line pliers will 
With the introduction of the T&B/|40 the job, and what remains is a| 
TWINTAP, it is now possible to make | Smooth sleeve the size of an ordinary | This T&B Angle Tap has functional 
two tap connections to a single com- | repair sleeve. | good looks—sharply embossed identi- 


are ideal for any tap connection. 


ae ar ae ae Dae ae ae 
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TB TWINTAP ™" The Only 
Connector Designed for 
Two Tap Conductors 


Saves space af poletaps where 
wiring space is at premium 


pression tap connector. A solid barrier | 


Where bi-metal tap connections are 


in the tap portion of the connector sep- | involved, the PALTAP spaces alumi- 
arates the tap conductors and assures | "um and copper conductors well apart 


even distribution of the T&B Joint 
Compound. 

Designed primarily for housing devel- 
opment wiring, where as many as four | 
services are tapped from a single pole, | 


the TWINTAP saves valuable space. | 


to inhibit corrosion. The PALTAP also 


makes an inexpensive, efficient service | 


dead-end. 
Altogether, the PALTAP, installed by 
the UT2 SHURE SQUEEZER, provides 


an easier, safer, quicker way to make | 


| fication lettering—clear-cut serrations 
in the wire grooves—and the compres- 
sion joint you get when the Angle Tap 
is installed is smooth, efficient, pro- 
fessional-looking, with no “flash” at all. 

The T&B Angle Tap is first choice 
| with utility men who prefer to have 
|the tap conductor run perpendicular 
to the tapped line. Angle Taps can be 


installed with hot line tools. The main 
| portion fits in the tool head and can 
| readily be placed over the line. 


Two TWINTAP connectors can handle | parallel tap connections. The PALTAP 
the work of four ordinary tap connec- | is an exclusive design of The Thomas & 
tions. This space-saving feature is espe- | Betts Co. 

cially valuable in cases where a service | 

and a transformer are wired at the same | Products of The Thomas & Betts Co. are sold only under the T & B plan of 
pole. Whatever the application, how- | 100% wholesaler distribution. Ask your local electrical wholesaler for a dem- 
ever, the TWINTAP can give you real} onstration and samples of T & B products. For complete product data on the 
economies in labor and material costs. SHURE SPLICING line, fill out the coupon below: 

Some customers report that they pre- 
fer the TWINTAP in all tap appli- 
cations, even though a single tap is 
adequate for the time being. The unused 
tap bore can readily be capped or cov- | 
ered with tape. When the time comes 
to install transformers or other addi- | 
tional services or equipment, the new | 
conductor can be connected to the 
already installed TWINTAP with a 
minimum of time and labor. 

The TWINTAP can be readily con- 
verted to an efficient, economical stir- 
rup by installing a copper bail. 


Nees 





THE THOMAS & BETTS CO. 
INCORPORATED 


14 Butler Street, Elizabeth 1, New Jersey 
Thomas & Betts, Lid., Montreal, P.Q., Canada 


ENGINEERED 


Please send me complete information on T&B’s SHURE SPLICER 


line. My local distributor is 


Nome. 
Firm. 


0000000 eee SG OO 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 


t Trade Mark * Patent Pending 
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There's a 
good reason 
WHY. ee 


ALLIS-CHALMERS uses a 


Na atatal 
PORGELAIN-BASt 
attra 


in distribution transformers 


EASY, POSITIVE, SAFE OPERATION 


ASY access to the internally operated tap changer is possible 

by removing handhole cover. The position indicator clearly 

points to bold, white tap positions. An audible click gives in- 

dication of proper contact when changing positions. A stop 
prevents incorrect connections. 

The base is made of high dielectric strength porcelain because 
of its unexcelled resistance to arc tracking and warping. Con- 
tact studs are permanently fastened in the porcelain base. 
Contact shoes are designed for positive snap action. Con- 
tacts and contact shoes are kept clean by scrubbing action of 
bridging shoe. The simple, sturdy design of this tap changer 
eliminates need for maintenance. 

For all the good reasons why Allis-Chalmers distribution 
transformers deliver outstanding performance for many years, 
call your A-C man. Or write Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-5722 
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Editorial Comment 


OCTOBER 20, 1958 


In Distribution It's Time for Basic Planning 


In distribution, obsolescence is inevitable. Some plant in service was built 
during the pre-1930 boom. Despite subsequent re-builds, it still reflects the 
outmoded engineering philosophy current at its inception. But most of today’s 
distribution has been built since the Great Depression. For its day this dis- 
tribution was good because its pattern grew from sound and painstaking 
engineering-economic analyses built up during the prolonged slowdown. Design 
patterns developed then were sound for conditions of the time. But they did 
not contemplate the 30,000-kwhr-per-year homes which electric heating and 
cooling have introduced. 

Growth in the last two decades has left distribution engineers little time for 
economic studies. Too often they have been forced to extrapolate from earlier 
studies, or resort to judgement, in evolving ways to serve high-use homes. In so 
doing they risk building early obsolescence into additions to systems already 
loaded well beyond the limits for which they were planned. 

Distribution must be designed with vision. Once built, it must remain in 
service at ever heavier loading until prolonged growth or area changes exceed 
its utmost capability. In this it differs radically from power stations which 
get their greatest use while new and efficient, then are retired to peaking 
service while distribution of the same age is still loaded to the hilt. 

Distribution engineers must build plant for tomorrow which will remain 
useful for years to come. And because they rarely encounter individual projects 
which justify the lavish engineering that creates new power stations and EHV 
transmission, they must devise sound, new design patterns to guide their system 
expansion. 

The economic design studies of the Great Depression paid off handsomely 
in revealing the potential economy in coordinating secondary wire and distribu- 
tion transformer sizes. They stripped down substations to the simple unit 
first proposed for primary networks but later adopted extensively for radial opera- 
tion. They nursed along the fledgling secondary network which today powers the 
business centers of 200-odd cities, and the dream of 12 and 13 kv radial 
primaries which have become the backbone of suburban and rural service. 

Engineering advances of this magnitude stem from long hours of concen- 
trated study. Today, before business recovery again traps them in the race 
to serve growing loads, distribution engineers must resume their basic analyses 
and map out patterns and tools for the next round of system expansion. Only 
thus can they be sure that the plant they build tomorrow will meet all require- 
ments and not too soon grow obsolete. 


November 4—Circle It on Your Calendar 


Election day is just two short weeks away. The ballots in a number of states 
and many localities will feature candidates and issues of vital interest to electric 
utilities. 

The votes to be cast will decide the course of federal power policy during 
the next two years. Some local elections will decide whether utility properties 
shall be operated by government or by business organizations. 

It is important that you see that your employees understand the specific issues 
involved when they enter the voting booth November 4. 
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E. G. BROWN: Bald 
California vote appeal 


GOODWIN KNIGHT: “Me 
too” approach to Trinity plan 


CLAIR ENGLE: Left with no 
federal Trinity issue 


FRANK BARRETT: A dis- 
pute on Yellowtail Dam 


86th Congress: New Era of Trial 


In the typical congressional race, 
however, power controversies ac- 
count for little of the campaign 


If election predictions are accurate, electric companies will 
encounter more hostility than ever on key power issues 


The outcome of this fall’s congres- 
sional races will have far-reaching 
implications for electric utilities. In 
fact, some industry spokesmen fear 
the election will usher in a new era 
of trial for power companies. 

Power controversies play little 
part in campaign oratory. It’s doubt- 
ful that they'll prove decisive in a 
single House or Senate contest. But 
when voters determine which party 
is to run Congress, they'll decide in 
what political atmosphere power 
controversies will be decided. 

If observers read the signs cor- 
rectly, the 86th Congress will bear a 
liberal Democratic stamp—with 
more hostility than ever to power 
companies’ so-called “propaganda” 
advertising, the Administration’s 
“partnership” approach to hydro 
and atomic power and change in 
REA co-ops’ low interest financing. 


1. “Me Too.” 


“Private versus public power is no 
longer a big issue in congressional 
elections. It takes two to make an 
argument, and you just don’t find 
Republican candidates who'll go out 
of their way to defend the Adminis- 
tration position. Douglas McKay 
may have been the last of the 
breed.” 

The speaker is a Democrat, but 
Republicans are hard put to dispute 
the statement entirely. 

Such issues do crop up here and 
there, though. For example: 


76 


eIn Vermont, Democratic Sena- 
torial candidate Fred Fayette is 
capitalizing on his championship of 
rural co-op hostility to the Republi- 
can governor’s decision to let Cen- 
tral Vermont Electric Co handle 
state distribution of power pur- 
chased from New York State Power 
Authority. 

© California Attorney General Ed- 
mund G. Brown, opposing Republi- 
can Sen William Knowland for the 
governorship, is trying to force pub- 
lic utilities in the state to pass on 
gains from rapid tax writeoffs to 
customers in the form of rate reduc- 
tions. The utilities regard this as a 
bald political appeal for votes. 

On the other side of the coin, some 
Republican candidates are engaged 
in a “me too” contest on power. 

In California it had been expected 
that Democratic Rep Clair Engle 
would make political mileage from 
his championship of all-federal de- 
velopment of the Trinity River. 

But Gov Goodwin Knight, En- 
gle’s Republican opponent for the 
Senate seat being vacated by Know- 
land, last week killed this as an issue 
by disclosing he, too, favors the 
federal project over Pacific Gas & 
Electric Co’s bid to build and oper- 
‘te the power facilities. 

Similarly, Sen Frank Barrett and 

is Democratic opponent, Gale Mc- 

Gee. dispute who can be the most 
effective supporter for the federal 
Yellowtail Dam project. 


oratory—and where they do, the 
Democratic candidate generally is 
attacking the Eisenhower Adminis- 
tration’s policies more than views 
of a Republican opponent. 


ll. Drift to the Left 


“It’s not so much the individual 
House and Senate races we’re wor- 
ried about,” says one power com- 
pany spokesman. “It’s the overall 
complexion of the next Congress. 
And from where we sit, it looks 
bad.” 

In the last Congress, the Demo- 
crats boasted a 35-seat majority in 
the House and a two-seat Senate 
edge. Although this nailed down 
Democratic control, it was small 
enough to enable House Speaker 
Sam Rayburn and Senate Majority 
Leader Lyndon Johnson to follow 
middle-of-the-road instincts. 

There’s a good chance things will 
be different next year. Republicans 
privately concede a probable net 
loss of 20 or more House seats. In 
the Senate, the GOP stands to lose 
two to six seats. 

Such old-line conservatives as 
Sens William Jenner (R-Ind.) and 
Edward Martin (R-Pa.) will be miss- 
ing. And Sens George W. Malone 
(R-Nev.) and Arthur V. Watkins 
(R-Utah) face tough re-election 
battles. 

Rep Hubert Scudder (R-Calif.), 
key proponent of partnership de- 
velopment of the Trinity, is leaving. 

The upshot is a general belief 
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GALE McGEE: Wyoming 


prof backs federal dam 


Could Stem from Democratic Shift 


that the political persuasion of the 
86th Congress will be considerably 
to the left of the 85th. Liberals who 
only chafed under Rayburn-Johnson 
moderacy may push the leadership 
into more liberal stands. 

If so, federal power champions 
can count on important victories. 

The proposal for bond-financing 
of TVA—which came close to pass- 
ing this year—probably will make 
the grade. Rayburn has already 
promised a fresh push. 

The TVA bill, in turn, may set 
the pattern for a new move to win 
approval for creation of TVA-type 
corporations in Missouri and Co- 
lumbia river basins. 

Private power spokesmen also 
profess to see danger ahead, from 
their point of view, in other areas 
if a liberal Democratic Congress 
materializes. For example: 

e They say some public power 
men want to replace Southwest 
Power Administration and Southeast 
Power Administration with valley- 
type corporations. Thus, SWPA and 
SEPA, now marketing power from 
federal projects, presumably could 
take over federal generating facil- 
ities and use their territorial fran- 
chise to put the squeeze on neigh- 
boring private companies. 

Most observers doubt that such 
legislation will be taken seriously in 
the foreseeable future, particularly 
in light of the Corps of Engineers’ 
presumed opposition. 

© Power company spokesmen are 
also apprehensive that the blueprint 
for action laid out by Clyde Ellis, 
National Rural Electric Cooperative 


WAYNE ASPINALL: New head 


in a familiar roll 


ELECTRICAL WORLD e@ October 20, 1958 


- 





Assn, general manager, may find 
receptive ears. 

Among other things, Ellis has 
proposed legislation to facilitate fed- 
eration of co-ops and power dis- 
tricts, and to encourage establish- 
ment of power districts which could 
take over all nongovernment power 
facilities within the district, whether 
privately or cooperatively owned 
(EW, Sept. 22, p 95). 


ill. The Arena 


Impartial Washington observers 
doubt that, on balance, a sharply 
leftward movement is in the works 
for the new Congress. 

For, unless liberal gains reach 
“sweep” proportions, the commit- 
tees—or “little legislatures” where 
legislation is actually threshed out— 
will remain mostly in moderate 
hands. 

This is small comfort for power 
companies, since committees dealing 
with power issues will be headed, as 
in the past, by men committed to 
the other side. For example; if a 
Democratic victory is assumed: 

¢ Chairmanship of the House In- 
terior Committee, which handles 
legislation for projects tied to the 
Bureau of Reclamation, passes from 
Rep Clair Engle (D-Calif.) to Rep 
Wayne Aspinall (D-Colo.). 

Aspinall, like Engle, will support 
federal power. Based on the rec- 
ord, so will Rep Walter Rogers, gen- 
erally conservative Texas Democrat 
who’s expected to take over the key 
subcommittee. 

The committee balance was close 
in *59. But with admission of the 





A. L. MILLER: Close race for 


private power backer 









CLINTON ANDERSON: 


Hostile to cooperation 





new Alaska congressman as a voting 
member, and a possible increase in 
the number of Democrats on the 
committee, control may move solidly 
to the federal power side. 

Rep A. L. Miller, a Republican 

who leans toward private enterprise 
is expected to win an unusually 
live campaign for re-election in 
Nebraska. Sen James Murray 
(D-Mont.), federal power advocate, 
remains as chairman of the Senate 
Interior Committee. 
e The Joint Committee on Atomic 
Energy, under the rotation system, 
passes from the leadership of Rep 
Carl Durham (D-N.C.) to Sen Clin- 
ton Anderson (D-N.M.). 

Anderson has been the most hos- 
tile committee member to the coop- 
erative industry-government devel- 
opment of atomic power plants as 
administered by the Administration. 
He will push for more vigorous fed- 
eral development of atomic power 
facilities. 

Two Republicans—Sen William 
F. Knowland and Rep Thomas 
Jenkins—have retired from the com- 
mittee. Their replacements prob- 
ably will come from the same geo- 
graphic areas. 
¢ Key spots on House and Senate 
Public Works committees—where 
rivers and harbors projects, plus 
TVA legislation, is handled—will 
remain pro federal power. 

These include Sen Robert Kerr 
(D-Okla.), chairman of the Senate 
Rivers and Harbors Subcommittee, 
and Rep Clifford Davis (D-Tenn.), 
head of the subcommittee handling 
the TVA financing proposal. 








9,000 inquiries have flooded Stinson on this model as... . 


Electric Car Bandwagon Gets in Gear 


Within the next few weeks you'll 
probably be reading more about the 
car above. Time, Life and News- 
week are interested in developing 
stories on it. General Motors, 
American Motors and Cleveland 
Vehicle Co are reportedly working 
on similar cars. And Stinson Air- 
craft Tool & Engineering Co can 
be expected to pull the publicity 
stops when it starts retooling next 
month so that production of the 
model can begin by 1959. 

Stinson, with an acknowledged 
debt of gratitude to Atlantic City 
Electric Co for stimulating develop- 
ment of the car, says it has come up 
with a solution to the battery prob- 
lems that have held back the electric 
auto concept for the past 50 years 
(EW, Mar. 10, p 42). Lightweight 
separate-celled selenium batteries 
will power the 1,875-lb “Charles 
Town-About” and will be the source 
of “wonderful off-peak load” for 
electric utilities, the company says. 

Although Deane L. Van Noy, 
Stinson president, wasn’t quite ready 
to discuss production rates or ad- 
vance orders, he told Electrical 
World the car will sell for $2,000 
to $2,500. Some 9,000 inquiries 
including ones from GM, General 
Dynamics and American Motors, 
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have come in since publication of a 
brochure on the company’s plans. 
Some persons enclosed $500 and 
$1,000 deposit checks which were 
returned, Van Noy said. 

Stinson plans to market its first 
500 cars with a full two-year guar- 
antee in the San Diego area. By 
July, 1959 an additional 500 cars 
will be introduced in New Jersey 
where Atlantic City Electric will 
provide consulting aid. Then Los 
Angeles will be the next market 
target with 1,000 Town-Abouts 
slated to go there. 

With this experience under its 
belt, Stinson plans by 1960 to begin 
marketing the car nationally. 


A Utility Market for 20,000 


Van Noy hopes that promotion- 
minded electric utilities will buy 
about half of the company’s pro- 
duction for use by meter readers and 
other employees. He believes the 
potential for this market alone is 
about 20,000 cars. 

The Town-About will have two 
2%2-hp 2,700 rpm rear-wheel mo- 
tors. The replaceable cell batteries 
will operate on a 48-v system at 
260 amp. The two-door coupe will 
have a range of 77 mi at speeds up 
to 58 mph. Overall length will be 
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164 in., width 60.5 in., and height 
57 in. Lightweight plastics and 
metals will be used for car bodies. 

Stinson now makes 560 electric 
golf carts a year. Impetus for the 
San Diego firm’s interest in cars 
came mainly from H. Drake Har- 
kins, a director, and B. F. England, 
president of Atlantic City Electric. 

Harkins, a mechanical engineer 
of Ft. Lauderdale, Fla., sounded 
out top men in utility, coal, battery 
and electrical manufacturing indus- 
tries on the feasibility of the car’s 
comeback. They said the electric 
had possibilities but that a suitable 
battery would take much develop- 
ment. 

The possibilities for utilities were 
obvious. “When only 200,000 
customers plug in their electric 
autos at night for recharging, the 
revenue can exceed $8 million a 
year,” said Harkins. “The potential 
beyond that is the limit of your own 
imagination.” 

The first test market output of 
500 cars will be produced for 
$980,000 with $40,000 budgeted 
for merchandising, advertising and 
miscellaneous expenses, Stinson 
says. The autos will be marketed 
through sales companies. 

Two major oil companies have 
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requested to market batteries and 
other accessories for the car, Van 
Noy says. 

At Cleveland Vehicle Co, an 
electric car is slated for production 
early next year. But even more 
excitement has been stirred up there 
by an electric delivery truck, 
scheduled for nation-wide distribu- 
tion by next April. 


Two-years to Develop 


The trucks are already in local 
use in dairy and bakery operations, 
newspaper and magazine circulation 
routes, and the company now has 
28 orders from customers in Ohio. 

Propelled by a 44-cell storage 
battery, the truck uses about 1 kw 
per mi. The battery could be 
charged at low load periods for 
about 1¢ per mi. 

Cleveland Vehicle’s Pres Walter 
Thomas, who designed the truck 
and nursed it through a. two-year 
development, estimates fuel savings 
anywhere from 40% up, and re- 
duced cost of operation of from 
60% to 75%. 

Thomas says the average annual 
cost of electricity runs from $140 
to $200 per truck, and also cites 
Savings On insurance due to the 
truck’s governed speed. 


Cost of Truck: $4,000 


The truck will cost about $4,000 
without battery and charger, which 
can be purchased or rented. Bat- 
tery will cost about $1,200; 
charger, about $600. 

The truck operates with anything 
from a 200-amp-hr battery to one 
of 540 amp-hr. The size of the 
battery depends on the length and 
terrain of the route and the truck’s 
load capacity. 

It weighs about 3,000 Ib without 
battery, can carry a load of 3,000 
Ib, and with a battery weighing 
2,200 Ib, can cruise in five forward 
speeds up to 30 mph working in a 
90-mi radius. 

The truck has only eight moving 
parts, and is of unitized construc- 
tion. A tubular steel frame is cov- 
ered with fiber glass and epoxy 
resin. The body is reinforced with 
fiber glass. Styrofoam is used both 
as insulation and as a structural 
material. 

Three power companies have 
been instrumental in developing the 
truck, Cleveland Vehicle says. 





Rates and Regulation 


® Nation-wide developments pose problems and gains 


The fall pick-up of rate and regu- 
latory matters affecting U.S. electric 
utilities is posing some problems or 
producing potential benefits. Voters 
will decide several issues on Nov. 4 
(see EW, Sept. 29, p 46). Mean- 
while, developments in rates and 
regulations are keeping _ utility 
attorneys on the go. 

Counsel for Cleveland Electric 
Illuminating Co, for example, must 
now place a request for a 5% rate 
increase before the Ohio Public 
Utilities Commission. The Cleveland 
city council turned down the re- 
quest by an 8-0 vote after a late 
compromise bid by Jack Russell, 
council president, succeeded only 
“in pulling the rug out from under” 
city-CEI talks, said one observer. 

In St. Louis, Union Electric Co’s 
application for a system-wide rate 
increase of $7,983,000 is being op- 
posed by Luman F. Matthews, St. 
Louis county supervisor. His com- 
plaint hinges on the fact that the 
local water company has received 
and a gas company is seeking an in- 
crease too. 

Officials of Ringgold, Ga., hinted 
late last month that the city will at- 
tempt to get power at cheaper rates 
than Georgia Power Co now charges 
but did not say from whom. The 
company’s rates are about double 
those of a nearby co-op, Mayor 
Marvin F. Partin, Sr, recently 
charged. A neighboring city, Lake- 
view, is served by the Chattanooga 
Electric Power Board. Georgia 


Power serves about 500 consumers 
in Ringgold. 

Shareholding customers of Verde 
Electric Cooperative last week voted 
231 to 60 to approve sale of the sys- 
tem to Arizona Public Service Co 
for $600,000. The company’s 410 
new customers will pay about 25% 
less for electricity and receive bene- 
fits from $50,000 in improvements. 
An earlier vote of approval had 
been voided. 

On the national scene, the FPC is 
trying to draft workable legislation 
to set up a uniform procedure for 
licensing previously constructed but 
unlicensed hydro power dams (EW, 
Oct. 6, p 64). The prospects are 
doubtful, though,. according to FPC 
Chairman Jerome Kuykendall, who 
recently told the House Legislative 
Oversight Committee that such an 
attempt failed in 1954. Since then 
FPC has considered each license as 
a separate case. 

lowa utilities may come under 
regulation of a public utilities com- 
mission under a proposal expected 
to come before the next legislature. 
The state co-op association opposes 
the plan; most companies favor it. 

In North Carolina a move is un- 
der way to reduce the regulatory 
commission from five to three mem- 
bers and up their salaries $1,000 a 
year to $12,000. 

Central Maine now seeks a 
$2,851,000 a year rate increase. 
This would up average bills some 
7.5% for its 280,000 customers. 


Test Borings Taken on 750-Kv Sites 


Test borings have begun at sub- 
station and tower sites for the $5- 
million prototype system of Project 
EHV, an undertaking of General 
Electric Co in cooperation with 
Western Massachusetts Electric Co, 
Alcoa and Stone & Webster Engi- 
neering Corp (EW, June 9, p 54). 
The 4%2-mi system near Pittsfield, 
Mass., will carry power at 750 kv. 
Onlookers are, from left, S. Minneci, 
J. G. Anderson of GE, and Harry 
Lidikay, Stone & Webster. 
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WOOD POLES will carry two lines about 2,500 ft away 
from test transformers. Average span will be about 600 ft 


TEST SET-UP will permit study of corona and RI of two, P 


three and four conductor bundles at 20 to 40 ft spacings 


New Data Sought 
In 600-Kv Tests 


Ontario Hydro’s three-phase experimental 
line will provide design data for two 250-mi 
connections with remote future hydro sites 


Extra-high-voltage transmission in the range from 
440 to 500 kv will play a vital, classic role in Ontario 
Hydro’s plans in the next ten years to develop 1-million 
kw of hydro power in remote northeastern Ontario and 
integrate it into the Commission’s far-flung system. 

Although the era of great hydraulic developments in 
Ontario will give way to thermal-electric generation 
with completion of the St. Lawrence Power Project 
next year, a number of small hydro sites remain to be 
developed in distant parts of Ontario. To incorporate 
this power into the system economically will require 
EHV transmission lines. 


Toronto EHV Link May Be Needed 


Initial plans call for construction of two EHV lines, 
each 250 mi long, between a northern gathering point 
and a new station near Sudbury. If the new hydro 
capacity outgrows existing transmission connecting 
Sudbury and southern Ontario it may be necessary to 
extend EHV to the Toronto area. 

But today there is not enough data available for the 
design of a minimum cost line in the 440 to 500-kv 
range. To provide the answers Ontario Hydro will 
build a short three-phase test line near Coldwater to 
be completed in early 1959. 

The two-year initial study is aimed at establishing 
data for lines in the 380 to 600-kv range. But there is 
no intention of duplicating tests which already have 
produced answers in the EHV field. 

It is generally agreed that bundled conductors will be 
used. However, there is a lack of full-scale three- 
phase data on bundled conductor arrangements in this 
voltage range. Accordingly, additional tests will be 
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undertaken to determine corona and radio influence 
characteristics on two, three and four-conductor 
bundles. 

Determination of the best phase spacing, bundle 
spacing, conductor size and hardware design require- 
ments will be the prime objective. Corona losses and 
radio noise levels will be measured for each conductor 
arrangement. Weather data will be recorded con- 
tinuously during tests. 

Advantages of hybrid design, in which a smaller 
conductor diameter is used on the outer two phases, 
will be assessed. Voltage will be variable in 5-kv 
steps from 260 to 600 kv, phase-to-phase, and a vari- 
able reactor in one phase of the supply will provide 
control of the unbalance in surface voltage gradients 
among the three-phase conductors. 

The test line will be constructed of two 2,500 ft 
three-phase sections using wood-pole structures and 
extending in two directions about 180 deg apart from 
the test transformers. Average span length will be 
about 600 ft. Suspension structures will carry two 
ground cables and will provide for varying the phase 
spacing between 24 and 40 ft. ACSR conductors from 
0.8 to 1.4-in. dia will be supported by a single string 
of 28 ten-in. insulator units. The line will be fed from 
a 44-kv line emanating from Waubaushene Transformer 
Station near Georgian Bay. 

After the primary objectives have been accomplished, 
consideration will be given to the following: 

1. Determination of minimum insulation level. 


2. Development and simplification of hardware de- 
signs. 

3. Vibration characteristics of two, three and four- 
conductor bundles. 

4. Solution of live-line maintenance problems. 

5. Stringing methods. 

6. Economic conversion of 115 and 230-kv lines to 
higher voltage levels. 
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Urges New Plant Design Approach 


National Power Conference speaker emphasizes better steel 
forgings, higher heat transfer rates, and space saving designs 


“If we try to make the future 
steam-electric plant an extrapolation 
of present trends, do not the prob- 
lems to be solved require greater 
effort than finding a new approach?” 
E. H. Krieg, Stone & Webster Corp, 
posed this question to the some 900 
engineers at the first National Power 
Conference recently held in Boston. 

Krieg reasoned that the U.S. will 
have 16-million-kw stations _ by 
1990, if load growth predictions are 
correct and utilities continue their 
dependence on size to cope with 
growth. He questioned whether su- 
percritical plants with superheat and 
reheat temperature over 1,100F are 
feasible unless there occurs a near- 
miracle breakthrough in metallurgy. 

He gave his audience an idea of 
the problems of bigness by indicat- 
ing that a 16-million-kw plant would 
require a mile square site. The 
transmission right-of-way require- 
ments would be equally fantastic. 


Several Suggestions Offered 


Krieg emphasized the challenge 
of progress in the direction of better 
steel forgings, higher heat transfer 
rates in pressurized combustion 
above 20,000 Btu per cu ft per hr, 
improved flue gas dispersal, con- 
struction cost economies, reduced 
boiler outages for inspection, and 
space saving in piping designs and 
layouts. More research is needed 
on boiler feed pumps before pres- 
sures much above critical become 
economic. Possibilities in the 5,000 
Btu cycle through industrial plant 
co-operation were also suggested by 
Krieg. 

A conceptual design for a high- 
temperature, pebble-bed reactor has 
been developed in a search for a 
reactor that has easily fabricated 
fuel and is capable of generating 
steam suitable for use with modern 
steam turbine equipment. R. F. 
Benenati, Sanderson & Porter, En- 
gineers, described the reactor. 

It is a two-region thermal breeder, 
operating on the uranium-thorium 
cycle. All core structural materials 
are graphite and the coolant is 
helium. According to Benenati, the 
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combination of graphite and helium 
effectively removes all practical 
temperature limitations from the 
system and thus allows modern 
steam conditions of 1,450 psia and 
1,000F. 

Fuel is in the form of spherical 
elements of graphite containing fis- 
sile and fertile material. Benenati 
believes this method offers a com- 
paratively simply fuel amenable to 
fabrication by mass _ production 
methods. The sectional view below 
indicates how the fuel is loaded and 
situated in the reactor. 
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The fuel elements are contained 
in seven vertical channels and the 
blanket elements in an annular ring 
formed by the core channel struc- 
ture and the thermal shield. Heat is 
removed from the reactor by helium 
flowing downward through the core 
and blanket in parallel. The helium 
enters and leaves the reactor through 
three co-axial pipes at the bottom of 
the vessel. 

The major steam turbine genera- 
tor manufacturers summarized cur- 
rent design thinking for the audi- 
ence. All emphasized the important 
contribution that conductor-cooled 
generators have made to the solu- 
tion of the “bigness” problem. In 

(Continued on page 144) 
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UNLOADING TUBE 
(FUEL & BLANKET BALLS) 


PEBBLE BED REACTOR is loaded and unloaded by gravity. Unloading is through 
a single non-jamming valve, details of which have been withheld by the AEC 
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Computer Users Offered Programs 


New techniques and programs aired at AIEE conference 


on application of digital computers to power problems 


The question of sharing programs 
for digital computers within the 
industry highlighted the AIEE-spon- 
sored conference on power industry 
computer application in Toronto, 
Sept. 15-17. C. J. Baldwin, Jr, West- 
inghouse Electric Corp, said his 
company will release eight programs 
for the IBM 704 computer in the 
near future. F. J. Maginniss, 
General Electric Co, suggested that 
users indicate whether they find 
the actual program more beneficial 
than using the program at a service 
bureau. It may be better to keep 
programs at service bureaus because 
there is constant modification lead- 
ing to better programs, he said. 

Program sharing will be more 
opportune for the smaller com- 
puters, said E. E. George, Ebasco 
Services, Inc, although we need not 
fear the idea of sharing programs. 
There will be a tendency to keep all 
programs up to date, based on ex- 
perience of other industries that 
share programs, he stated. 

Loop analysis of transmission 
short circuits has been programmed 
for the 704 computer, reported R. T. 
Byerly, R. W. Long, C. J. Baldwin, 
Jr. and C. W. King, all of Westing- 
house. The automatic program 
requires input of impedance tables, 
connection tables, and tables of 
fault locations and line removal 
schedules. From these data the in- 
dependent loop equations are de- 
termined and formulated, and 
branch currents throughout the net- 
work are calculated. Voltages and 
zero-sequence quantities also may 
be calculated. 

Large time savings are effected 
by using only one matrix inversion 
for all fault locations and open-line 
schedules. Maximum inversion time 
for a 50x50 matrix is 2 min. For 
a system involving 69 buses and 97 
branches, total time for the problem 
was about 1 hr, of which 30 min 
was required for printing-out 30,000 
complex currents with magnitudes. 

Three programs supplement the 
main load flow program for the 704 
computer, stated H. P. St. Clair and 
G. W. Stagg, American Electric 
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Power Service Corp. The program 
for calculating division of system 
losses segregated for given areas of 
the system has not yet been applied 
to a specific case. A program for 
simulating automatic control of tie- 
line load flows is being tested. 

One program for changing trans- 
former taps adjusts taps continu- 
ously during the iterative process 
in predetermined steps to hold a 
specific voltage band. A_ second 
adjusts taps only after a_prede- 
termined number of iterations. A 
new automatic program for load 
flow studies on the 704 computer 
was presented by M. S. Dyrkacz 
and F. J. Maginniss, GE. 

Transient stability data can be 
calculated automatically with a 
program for the 704 computer which 
proceeds from input data to swing 
curves without manual intervention 
or additional data handling, reported 
C. M. Lane, R. W. Long, and J. N. 
Power, all of Westinghouse. An 
economy of manipulations required 
to obtain the driving point and 
transfer admittance constants is 
achieved by a particluar partition- 
ing of the admittance constant 
matrix of the network. 


Gives ‘Feel’ of Problem 


Techniques for handling pro- 
grams on the Remington-Rand 
Univac I were discussed by Vince 
Converti, Arizona Public Service. 
A program for power flow handles 
up to 100 buses and 200 lines and 
can be converted readily to accept 
twice this number. An accelerating 
routine based on Aitken’s equation 
is used to speed iteration. Diagnos- 
tic print-outs emitted periodically 
or by direct call give the engineer a 
“feel” of the problem. 

For flexibility, routines automa- 
tically modify the base case system 
to computer-produce new case 
systems as input to new solutions. 
A continuous voltage file is moni- 
tored by the computer to select 
those voltages closest to the system 
condition being processed. This 
technique reduces computer time 
by 25% to 60% of base case time. 


Converti said a faster matrix in- 
version program inverts on a row- 
by-row basis all admittance matrices 
up to a size of 60x 60 complex or 
equivalent 120x 120 real compon- 
ents to obtain driving-point and 
transfer impedances. By packing 
all non-zero elements of the rows 
representing each bus, a substantial 
saving in input can be made. 

Time and accuracy of solving 
network load flows on an LGP-30 
computer are quite satisfactory com- 
pared with ac network calculator 
solution, reported W. H. Osterle, 
West Penn Power Co, and Mel Kaye, 
Royal McBee Corp. A comparison 
was made of studies of up to 100 
buses and 270 lines. Transmission 
line impedances for 66-kv and 220- 
kv lines were calculated for about 
25% the cost of manual calculation 
on an IBM 650 computer, said 
A. O. Thomas, Pennsylvania Power 
& Light Co. The program may be 
used for other voltages by changing 
three constants for converting im- 
pedances to percent and per unit 
values on the desired base from 
values calculated on ohms. A pro- 
gram for calculating and printing 
sags and tensions of aluminum or 
copper conductors on 650 computer 
was reported by B. M. Pickens, 
Anaconda Wire & Cable Co. This 
program requires a minimum of 
punched cards for each problem. 
Separate decks of cards are required 
for ACSR conductors and for copper 
and similar conductors. 

Estimating future electric power 
production expenses is practical on 
a digital computer, said R. A. Mar- 
kel and W. C. Marble, Philadelphia 
Electric Co. Against an estimate 
of 7 man-years for a manual 
estimate, the work was done on a 
computer in less than 0.3 man-years, 
including programming and running 
time. Cost of programming time 
and machine rental was about 28% 
of that of hand calculation. 

Markel said they have or are 
working on these programs: Lo- 
cating capacitors on 4-kv lines from 
a losses and voltage basis; cost esti- 
mating of relay schemes and setting 
of relays; and verification of data for 
a five-company study. 

Automatic computation of the 

(Continued on page 143) 
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Is your distribution system modern? Will the distribution you are 
building today measure up to requirements of tomorrow’s high-use homes 
and shopping centers? Have you adopted all of the construction and 
operating methods devised to hold costs in line despite inflationary pressures? 

Progress in distribution has no common denominator. But because it 
is the utility’s closest link to its customers, their impressions provide 
several important parameters. In this light, consider how well your 
distribution and substations harmonize with surroundings, whether they 
maintain voltage steady enough for good TV viewing, and whether service 
interruptions are few and promptly corrected. 

But modernization has many other parameters. Among them are how well 
your design practices anticipate economical adaptation to tomorrow’s 
service requirements, and whether your substations, conductors, and 
distribution will still be economic for loads of double and triple today’s 
densities. Your construction methods must be judged for the productivity 
they secure per worker and for the degree to which they include use of 
power tools. Even metering cannot escape scrutiny in view of the 
potentialities of random sample testing. 

Electrical World has scoured the industry for solutions to such 
problems. They are summarized in this special report. 













Neat Appearance Marks Modern Distribution 
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Safety Practices Go Modern......... 
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CONGESTION OF ALLEY PLATFORMS is overcome when Elizabeth, Tenn., turns to 3-phase transformers and aerial cable 


Neat Appearance Marks 


@ Underground networks resolve conges- 
tion in downtown areas of many systems 
@ Buried cable and semi-buried trans- 
former vaults win residential approval 
@ Aerial cable streamlines system and 
eliminates cluttered appearance 

@ Spacer-type cable aids appearance 
@ Triplex services, cluster-mounted 3- 
phase banks and pole-mounted single- 
phase transformers look better 

@ Substations designed to match areas 


Many developments in recent years have improved 
the appearance of distribution. The ultimate, from 
the viewpoint of the public, is all equipment under- 
ground. A near approximation to this is buried-cable 
with semi-buried, or ground-level transformer vaults. 
Other measures include: 

1. Conventional aerial cable 

. Spacer-type aerial cable 

- Triplex services 
Transformers mounted directly on poles 
Cluster mounting of 3-phase transformer banks 
and capacitor banks 

6. Substations designed to fit into the area they 

serve. 

Future designs may include armless poles of fluted 
steel and aluminum alloy poles with transformers in- 
side. Distribution circuits would be of aerial cable 
attached directly to the poles, or open-wire carried 
on upswept metal arms giving somewhat the appear- 
ance of the modern street lighting standard. 

The degree to which each of the various methods 
of improving appearance has been accepted varies 
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widely. Cost is a major factor in their acceptability. 

Meanwhile the public continues to put on pressure 
for improved appearance, accentuating the pressure 
wherever facilities appear congested. When cutting 
to a 13-kv primary system, one Midwest company 
adopted a policy of not installing more than one pri- 
mary circuit on a pole line. And an industry leader 
has predicted that 20 years from now the industry 
will not build overhead, open-wire lines. 


More Cities Get Network 


One of the first areas where steps were taken to 
eliminate congestion and improve appearance and 
service continuity was in the business districts of 
cities. The first ac networks were installed in the 
1920’s. Today there are 283 such networks in serv- 
ice. Of these one third have been installed since the 
end of World War II. Recent reports of new under- 
ground network systems have come from Roanoke, 
Va., Decatur, Ill., and Cedar Rapids, lowa. 

Duke Power Co recently started the practice of 
installing primary cable to underground vaults out- 
side the downtown business areas, provided the cus- 
tomer constructs the vault and it is not more than 
100 ft from the pole line. 


Aerial Cable Reduces Congestion 


Appearance has also spurred a growing use of 
aerial cable. But improved service reliability and re- 
duced tree trimming costs are even more important 
factors. In several business districts, notably Ama- 
rillo, Texas, Elizabethton, Tenn., Wapakoneta, Ohio, 
and Roanoke, Va., aerial cable replaced overhead 
systems where conditions required modernization but 
load densities did not warrant the more costly under- 
ground facilities. 

As early as 1936 the system in downtown Roanoke 
was changed from conventional overhead to semi- 
underground. Transformers larger than 11242 kva 
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CLUTTERED ASPECT of numerous open-wire services is vanquished by Long Island Lighting Co’s adoption of triplex cable 


Modern Distribution 


were installed in vaults and smaller transformers on 
poles. Primaries were of aerial cable, and secondaries 
were open wire on racks. This system fulfilled needs 
until 1948 when further conversion began. By 1951 
distribution in the business district was fully con- 
verted to an underground network. 

Triplex cable has been used for secondaries on the 
Long Island Lighting Co system since a trial installa- 
tion was made late in 1954. One of the outstanding 
advantages is the improvement in appearance. Other 
important advantages include: 

. Improvement in service continuity 

- Reduction in installation manhours 
Reduction in operation and maintenance costs 
. Improvement in electrical characteristics 

. Improvement in physical characteristics 

Triplex services have won almost universal ac- 
ceptance by the industry. Appearance is only one 
reason. They cost less to install than open-wire serv- 
ices and provide greater service reliability because 
they are less susceptible to falling limbs. 
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Buried Cable Gains Acceptance 


A check of industry practices shows that more 
than 40 companies have, in varying degrees, installed 
underground facilities in residential areas. Practices 
vary. Some install cables in ducts, but direct burial 
is gaining acceptance. 

Commonwealth Edison Co pioneered in the de- 
velopment of cables and in installation techniques 
that have reduced costs to the point where dozens of 
subdivisions are now served by buried cables and 
semi-buried transformer kiosks. However, the most 
recent entry in this field is the transformer with a 
steel compartment on the side of the tank for cable 
terminals. It sets on a concrete pad and requires 
no kiosk or enclosure. Commonwealth Edison is 
using it on an experimental basis. 

To guard against requests for underground facili- 




































STEEL CLADDING covers cables and cutouts on transfor- 
mer at trial installation of Commonwealth Edison Co 
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SEMI-BURIED TRANSFORMER VAULTS are a facet of in- 
stalling buried cable in many distribution systems 














SUBSTATIONS in some Minneapolis areas look like 
homes, and underground approach hides congestion 




































ties where overhead lines are already available, and 
for universal use of underground equipment, the sub- 
division developer is required to pay the difference 
between overhead and underground costs. But this 
difference in costs is reduced to a minimum by hav- 
ing the developer trench for the cable and excavate 
for semi-buried transformer kiosks or vaults. Cash 
allowances for connecting major appliances or house 
heating further reduce the differential. 


Make Substations Attractive 


Growing load densities have brought a greater 
concentration of substations throughout most service 
areas. Substations must now be installed in the most 
desirable commercial and residential areas. There- 
fore the modern substation frequently takes on the 
appearance of a beautifully landscaped park or a 
nice home. Some have been semi-buried with em- 


5D 


@ Radio automatically reports line section 
isolated by trouble 


@ Two-way radio channel is improved 


@ Hydraulic booms and chippers speed 
tree clearance and brush disposal 


@ Use short hot sticks for 13 kv work 


@ Power equipment aids maintenance 
of underground facilities 


@ Epoxy resins used to seal cable leaks 


@ Street light maintenance mechanized 


Mechanization and new tools to do the job are 
the keys to today’s operation and maintenance on 
the distribution system. One of the newest of these 
tools is the FM radio transmitter for reporting the 
section of line in trouble. Reclosers, cutouts or 
breakers may be equipped with the transmitters 
which send coded signals when they open. identifying 
the recloser, fuse, or breaker that is open. The signals 
may be picked up by mobile units or base station. 

With two-way radio, there is the problem of 
crowding the channel during storms. To minimize 
such crowding some systems install new radio equip- 
ment which reduces interference between units on 
the same frequency. 

A major problem in distribution system opera- 
tion is tree clearance. To meet this challenge the 
industry is mechanizing tree-clearance operations. 
Hydraulic booms of the articulated type are putting 
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bankments and landscaping to hide equipment and 
reduce noise. And at least one has been placed 
entirely underground. 

An essential to the landscaped substation is care- 
ful attention to maintenance. More and more com- 
panies are using gardeners and landscaping crews for 
this purpose. In one case a decorative fence was 
installed on one side of a substation to conceal sub- 
station equipment from view. And unit-type sub- 
stations have found wide acceptance because of their 
streamlined appearance. 

Paint, too, has been used effectively to make the 
modern substation acceptable to the neighborhood. 
Pastel shades, with several colors used on a single 
substation, have proved pleasing to the public ot 
Dallas, Texas. And paint to blend with shubbery 
has brought favorable comment on other systems. 

Approaches to substations is another aspect where 


Operation and Maintenance 


men in the most convenient position for tree-trim- 
ming operations almost in a matter of seconds. Then, 
when the modern trimmer is in position to work, he 
has at his disposal a wide variety of power tools, 
either of the air, electric, or gasoline-engine type 

Disposing of brush would be a major operation if 
it had to be hauled and burned as in the past. The 
chipper has solved this problem. 

Still in the experimental stage is an investigation 
of chemically retarding tree growth. 
Improve Hot Line Tools 

To facilitate hot-stick work on 13-kv distribution 
the Dallas Power & Light Co uses short, light-weight 
hot sticks. The sticks are approximately 4 ft long 
and are made from 1'2-in. laminated spruce pole. 
Universal tool heads are on the sticks. 

D P & L reports that these sticks are easier and 
safer to handle in the restricted work space of dis- 
tribution lines. 


New Tools for Underground 

Underground operations have been facilitated by 
a number of pieces of mechanized equipment. De- 
troit Edison Co reports that sludge and water are 
removed from manholes quickly and easily by the 
“Gully Emptier” and the manhole-pumping and 
cleaning truck. The “Gully Emptier” has a suction 
pipe which is lowered into the manhole and an 885- 
gal tank divided into four compartments for carry- 
ing sludge, surplus water, cooling water and reseal- 
ing water. The manhole pumping and cleaning truck 
can pump up to 40,000 gal per hr and empty a 
manhole as fast as sewers can take the water. 

Epoxy resins are used by modern underground 
departments to repair cable joints and close cable 
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modern distribution has overcome objectionable 
appearance. The concentration of lines converging 
on a substation site frequently calls for special 
attention. The swing to higher voltage circuits and 
larger conductors has helped to alleviate the con- 
gestion. But the most acceptable solution has been 
underground installation of all circuits in the sub- 
station approach area. 


Streamline Transformer Installations 


Cluster mounting of 3-phase transformer banks is 
a new and modern trend. It is more sightly than 
cross-arm mounting or a 2-pole platform, costs less, 
and leaves clear climbing space. 

Elimination of crossarms on single-phase lines by 
attaching wires and transformers directly to the pole 
is growing in favor on many systems because of the 
Streamlined appearance. Heavy load concentrations 


Are Mechanized 


leaks. They are also used to close leaks around trans- 
former and circuit breaker bushings. 

Modern operating departments are making greater 
use Of mobile transformers and mobile substations 
also. 


Speed Street Lighting Maintenance 

Street lighting maintenance, a major item in both 
cost and visible quality of service, is being mecha- 
nized to obtain higher and higher efficiency. A num- 
ber of maintenance trucks have hydraulically 
operated platforms and bodies fitted with washing 
materials and repair parts. 

Newest in equipment of this type is a one-man 
truck with an electrically operated lift that retracts 
to a position in the truck cab, adjacent to the driver. 


PLATFORM, hydraulically operated, lifts Cleveland Elec- 
tric Illuminating street light men to convenient position 








have prompted the installation of a transformer on 
every pole in some modern developments, eliminat- 
ing secondary mains and further streamlining the 
distribution system. 

Many of these modern distribution system devel- 
opments are applied today on a selective basis. But 
growing acceptance will tend to obsolete many older 
practices. 

One Southeastern utility uses non-metallic sheathed 
cable for the primary leads of its cluster-mounted 
3-phase banks. The primary leads are carried in 
fiber conduit under the crossarm and on the pole. 

However, the transformer capacity that can be 
installed on a single pole is limited, even with 
cluster mounting. For overhead installations of 750 
and 1,000 kva, Virginia Electric & Power Co is 
buying 3-phase transformers to eliminate the bus 
and improve the appearance of two-pole platforms. 





























































































































HOT STICKS in shorter lengths have been developed by 
Dallas P&L to speed line work on Texas 13-kv circuits 











ARTICULATED BOOM with basket facilitates tree-trim- 
ming operations, and chipper disposes of the cuttings 
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nf Q) Sample 


@ New practice concentrates on less ac- 


curate tyoes to improve overall accuracy 
@ Savings from reduced tests of modern 
meters can speed retirement of older types 
@ Meter shops turn to automated testers 


Potential savings approaching $10 million a year 
are spurring utility engineers to adopt random sam- 
ple testing of residential meters. In the new tech- 
nique, the number of meters tested each year is 
determined by their demonstated ability to maintain 
suitable accuracy. This recognition of accuracy will 
give utilities better opportunity to modernize meter 
performance and more incentive to replace the 
nearly 20 million older meters which account for a 
disproportionate share of inaccuracies and expense. 

Random sample testing, introduced last year by 
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ELECTRONIC TESTER checks and prints out calibration of 
320 meters per day at Pacific G&E Co service shop 


Full Load Tests A 


TESTS ON 48,096 METERS show typi- 
cal probability-curve distribution of 
errors, justifying use of probability 
theory in extending data from a small 
test sample to a large number of 
similar meters in service 


Percent of Meters Tested 


-8 -7 -6 -5 -4 -3 -2 -1 O +1 +2 +3 +4 +5 +6 +7 +8 
% Slow % Fast 
METER ERROR 


PRODUCTION LINE METHODS speed repair, testing and re-calibration of meters in Philadelphia Electric Co’s shop 























































Virginia Electric Power Co’s applications to the 
Virginia, North Carolina and West Virginia com- 
missions, has been adopted by utilities in three other 
states as well. Estimates of tests required under the 
new order run as low as 1% annually for modern 
meters, compared with the 122% recommended by 
the Code for Electricity Meters and required by many 
regulatory commissions. Applications to several 
other state commissions have won less than com- 
plete approval but gained extensive relief. 

One of these, the New York commission, has 
provided an unusually clear presentation in its re- 
cently amended order governing the testing of self- 
contained, 2-wire and 3-wire single-phase and net- 
work meters. It authorizes utilities to test each year 
a number of meters determined by the accuracy re- 
vealed in the previous year’s tests. This number is 
determined from a table for the percent of meters of 
each manufacturer’s type showing over 2% error. 
The table adds stiff penalities for “fast” meters, 

which could boost requirements to testing 25% 

! yearly or replacing all meters of a type within four 
years. But where meter performance indicates a 
test requirement under 12.5% per year, the number 
of tests of that type need not exceed 200. 

This sliding scale of test quantities heavily loaded 
against “fast’meters, and the additional requirement 
that tests be made on meters “longest without test,” 
mark the decision as less than complete approval of 
random sample testing. Yet it relieves the state’s utili- 
ties of repeatedly testing meters of proved high ac- 
curacy and gives them considerable incentive for 
seeking out and eliminating inaccurate meters. 
Tests Seek Accuracy, Savings 

Estimates based upon previous reports of meter 
accuracy indicate that Consolidated Edison Co 
could cut tests to 2.21% of its meters in service, 
thus saving $600,000 a year. Other New York 
utilities would be permitted to cut testing by a third 
or more to save an aggregate approaching $200,000 
a year. These savings are committed to maintaining 
or replacing inaccurate types revealed by the tests. 

Benefits from random sample testing are greatest 
when data are analyzed by the “variables” method. 
This method evaluates test data in terms of mean (X) 
and deviation (a) to determine the probability of all 
meters in the sample complying with tolerances. 

But evaluation of deviations from standard re- 
quires precise testing. Thus meter engineers are 
turning to automatic testing for accuracy as well 
as economy. One of the first such testers, at Detroit 
Edison Co, uses a light beam and photocell to com- 
pare meter revolutions with the standard on a “one 
revolution” basis. Today equipment of this type is 
testing meters for several utilities, printing out the 

calibration on tape or cards to one part in a 1,000. 

Meter manufacturers have adopted similar test 
equipment to enable production lines to roll out 
meters of high calibration accuracy. But utilities 
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- Testing Spurs Meter Modernization 


Percent of Meters to Test Set by Previous Tests 


When test sample shown is below 12.5%, minimum num- 
ber to test shall be 12.5% or 200 meters, whichever is less. 


NEW YORK COMMISSION’S RULING determines size of 
test sample from meter type’s previous test results 


have shown reluctance to install these new meters 
without check testing, claiming that rail or truck 
transportation affects factory calibration. 

Some utility shops remove and disassemble the 
meter registers for cleaning. But Long Island Light- 
ing Co applies ultrasonic equipment to clean the 
mechanisms without dissembling them. 

Long-range goal of meter engineers could well be 
the concept recently described by a Southeastern 
utility executive—a factory-tested and sealed meter 
which would be installed without further adjustment 
and kept in service for a specific life span without 
further attention. He anticipates economies in a 
desgn which obviates field adjustment. But he holds 
out for a test to guard against damage in transit. 

Development within the past year of the single- 
Stator 3-wire network meter clears the way for 
meter engineers to participate in another phase of 
modernization—that of apartment house rewiring. 
Applicable mainly in large cities like New York, 
where many apartment buildings have 4-wire net- 
work service, it permits individually-metered apart- 
ments to be changed from 2-wire 120-v to 3-wire 
208-v service without using a costly multi-element 
meter. Thus the new network meter contributes to 
the program of wiring improvement for apartments. 

Metering transformers encapsulated with butyl 
or epoxy compounds, have distinct advantages over 
older designs. Not the least of these is the new 
freedom to mount small window-type CT’s outdoors 
on service conductors to save the cost of transformer 
box and current-carrying wiring on service connec- 
tions over about 25 kva. Duke Power Co has even 
standardized on a single CT, with both phase wires 
in its window, for metering residential demands over 
20 kw at 120/240 v. 
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TRANSFORMERS are installed near load, one for each customer, on combination COMBINATION METER, read by meter 


aerial-cable, buried-cable system such as that of the lowa Power & Light Co 


5 
PLAN 


@ Modern primary mains are larger 
@ Trend is to 12 and 13 kv, even 34.5 kv 


Larger substations, heavy-duty feeders with large 
conductors and higher voltages, larger distribution 
transformers and larger secondary conductors are 
characteristics of economical design in the modern 
distribution system. 

The days when maximum conductor size on a 4-kv 
feeder was No. 2 or 1/0 copper are past. Today’s 
feeder main is more likely to be 4/0 copper or 
336.4-MCM aluminum, or larger, with breakers 
to match conductor capacity and short-circuit duty. 

For 12 or 13-kv circuits 1/0 copper or 3/0 alumi- 
num, or ACSR, are not unusual, but conductor sizes 
for 12-kv feeder mains today frequently range up 
to 336.4-MCM aluminum, or 4/0 copper. 

Texas Electric Service Co uses 477-MCM alumi- 
num conductors for the main line section of 12.5-kv 
feeders in most urban areas. However, two circuits 
were recently constructed with 795-MCM alumi- 
num conductor. 

Southern California Edison Co supplies field 
forces with a table prescribing size of new 11 and 
16-kv primary conductor. Recent studies show that 
653.9-MCM ACSR is most economical for demands 
of 150 amp and up. 

One major problem has been obsolescence due 
to system revisions. There is a growing tendency to 
visualize future substation locations and size prima- 
ries being installed in the area accordingly. 


Design for Minimum Changes 


Economical design, pleasing appearance, voltage 
regulation and reliability were factors in the de- 
velopment of the idea of H. G. Hally, lowa Power & 
Light Co, for serving residential customers. The 
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reader, supplies feeder design data 


Q Develop Economical Designs 


@ Distribution transformers and second- 
aries are larger for high-use areas 


plan calls for 7,620-v single-phase, aerial cable cir- 
cuits with 7,620-v underground services to a trans- 
former for each customer. The whole philosophy is 
to provide an economical design that will require a 
minimum amount of changing for years to come. 


Trend Is to Higher Voltages 


Another major factor in modern distribution sys- 
tem design is the trend toward higher primary volt- 
ages. The 12 and 13-kv primaries are appearing on 
more and more systems. 

lowa Power & Light Co is in the process of cut- 
ting over primary feed to the downtown network 
system in Des Moines to 13.8 kv. 

Indianapolis Power & Light Co’s move to 13.2-kv 
primary distribution illustrates one of the important 
economic factors involved. It cut out one trans- 
formation. The company estimates that the saving 
will be $7.50 per kva of distribution load. 

The dual voltage transformer is a tool that was 
recently made available to facilitate the change 
from 2,400/4,160-v primaries to 7,200/12,500 or 
7,600/13,200 v. The transformer is matched to cir- 
cuit voltage by operating a switch on the outside. 

Today more interest is shown in even higher 
primary distribution voltages, such as 11.6/20 kv, 
14.4/24.9 kv and the 22 and 34.5-kv classes. Idaho 
Power Co has 270 miles of 20/34.5-kv distribution. 
Studies show that first cost of 20/34.5-kv is at least 
$11.75 per installed distribution transformer kva 
less than 12.5 kv. Duke Power Co has 250 miles 
of 25-kv distribution circuits. 

Line loss and voltage drop reductions of 67% 
were realized by Arizona Public Co in converting 
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STANDARD 12-KV TRANSFORMERS are connected line 


to neutral on Arizona Public Service 12/20.9-kv system 


12-kv delta distribution to 12/20.8-kv, 4-wire wye 
in a sparsely populated but growing ranch area. 

Another characteristic of the modern distribution 
system is the dominant part that capacitors are 
playing on it. 

Sizes of capacitor banks have grown. With the 
recent appearance of the 50-kvar units, the kilovar 
capacities of banks on poles has been increased. 
Texas Electric Service Co is installing up to 1,200 
kvar on a single pole, using cluster mounting to 
provide a streamlined appearance which makes the 
installations acceptable where two-pole rack instal- 
lations would be objectionable. 

Beginning to replace the old-style feeder voltage 
survey with recording instruments installed in the 
homes is the new combination voltmeter-watthour 
meter. These meters, installed in place of the con- 
ventional watthour meter on the customer’s premises 
are set at strategic places on each feeder. They 
are read by the regular meter reader. 


Substations Are Larger 


Several characteristics distinguish the modern sub- 
station design from those of only a few years ago. 
First, perhaps, is size. New substations are larger. 

There is a tendency to “omit the trimmings” in 
order to cut costs, although the omissions are fre- 
quently quite logical in view of other changes in 
distribution design practices. For example, the Union 
Electric Co has eliminated the transfer bus in new 
designs because switching facilities are provided on 
the overhead system. Other UE Co efforts at cost 
savings have resulted in reduction of circuit breaker 
fault duty by splitting substation buses into sections. 
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12,000-KVA of capacitors on one pole on T 


Service system was made possible by new 


To meet modern requirements, circuit breakers 
of higher interrupting ratings are used. Breakers 
installed today are considerably faster than those 
of a few years ago. 

Aluminum structural materials are a new entry 
in the substation field. Their light weight simpli- 
fies the actual construction. Maintenance costs are 
reduced by the elimination of painting requirements. 


Secondary Systems Redsigned 


Higher load densities, larger individual customer 
loads and the rapid rate of load growth have com- 
bined to push transformer sizes up. They now aver- 
age from 25 to 37% kva. 

While No. 6 secondaries were common not too 
many years ago, economic studies have indicated 
that larger sizes will usually save money through 
reduction in losses, improved voltage regulation and 
—most important of all—the fact that they are not 
obsoleted too rapidly by today’s load growths. Sizes 
up to 336.4-MCM aluminum have been indicated 
as more economical than smaller sizes. 

Transformer spacings are being reduced also. In 
some cases transformers are installed on every pole 
with secondaries omitted. 

The economics involved have encouraged several 
systems to go to 265/460 or 277/460-v secondaries. 
In Peoria, Central Illinois Light Co has installed 
a 265/460-v secondary network. In Chicago, Com- 
monwealth Edison has installed 277/480 v to serve 
tall buildings. Duke Power Co will supply 265/ 
460-v service to commercial and industrial customers. 
And Virginia Electric & Power Co is offering 277/ 
480-v service for large loads. 





@ TV displays voltage changes 


@ Bus regulation meets today’s feeder 
voltage requirements 


@ Re-regulation continues to find a place 
on long circuits in the field 


@ Capacitors play an important part 


@ High voltage primary, banked second- 
ary, low impedance transformer help 


@ Self-regulating transformers are new- 
est entry in voltage regulation picture 
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There have been more developments aimed at 
improvement of voltage regulation on the modern 
distribution system than perhaps at any other target, 
with the possible exception of appearance. And, the 
measures for voltage regulation have been more 
widely applied. Two appliances in the customers’ 
hands, television and room air conditioners, have 
spurred the drive for improved voltage regulation. 

Voltage surveys and careful analysis of the dis- 
tribution system are the real keys to solution of 
voltage regulation problems. The manhours required 
for such procedures have been a major obstacle. 
But recently engineers of American Electric Power 
Co and Westinghouse Electric Corp have devised a 
program for solving such problems with a computer. 
This machine selects and prints out the most 
economical combination of regulators and capaci- 
tors. Simultaneously, it computes voltage profiles, 
losses, and capacity released by capacitors. 

Many developments on the modern distribution 
system have helped in maintaining constant surveil- 
lance of voltage. Such developments include: 

1. Load-tap-changing substation transformers 

. Re-regulation on the feeder 

. Capacitors 

. High primary voltages 

- Banking of secondaries 

. Reduction in transformer impedances 
. Self regulating transformers 


Bus Regulation Accepted 


Growing load densities and higher primary volt- 
ages have contributed to acceptance of load-tap- 
changing transformers and step voltage regulators 
that provide bus regulation at the substation. The 
growing load densities have, in general, resulted in 
shorter feeders with larger conductors. Feeder ca- 
pacities are often limited thermally rather than by 
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BUS REGULATION gains acceptance, whether by LTC 


transformer, or, as here, by 3-phase step regulator: 


Voltage Regulation Engineer 


voltage regulation. This has made bus regulation 
at the substation adequate for the job in most in- 
stances, particularly where higher primary voltages 
have reduced voltage drop problems. 


Capacitors Help Regulate 


Capacitors, shunt and series, primary and sec- 
ondary, fixed and switched, have a greater role in 
voltage improvement on modern distribution than 
was foreseen by their most ardent advocates a few 
years ago. Today, large quantities of capacitors 
are equipped with switching to put them on or take 
them off the distribution system as required by 
conditions. They boost voltage during heavy loads 
and remove the boost when loads are light. 

Series capacitors are used in primary circuits to 
a limited degree to solve the problem of rapidly 
fluctuating loads, particularly where they are of a 
highly inductive type. Series capacitors in trans- 
former primary leads are solving the problem of 
voltage fluctuation caused by motor loads, espe- 
cially such loads as room air conditioners. 

The beneficial effect of secondary capacitors on 
voltage is greater than that of primary capacitors. 
But their higher cost per kvar limits application. 

Latest and most comprehensive development in 
the use of capacitors for voltage regulation is on 
the Baltimore Gas & Electric system where switch- 
ing is performed by carrier current. It is considered 
possible that complete voltage regulation may be 
provided by switching the capacitors and that volt- 
age regulators at the substation may be eliminated. 

Re-regulation to boost sagging voltage out on a 
feeder is more than holding its own as a tool on 
the modern distribution system, despite the fact that 
many engineers consider it a stop-gap measure. One 
advantage is that pole-type regulators are readily 
moved from one location to another. 
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CARRIER EQUIPMENT at Baltimore G&E control center 


transmits tones to open and close switches at pole 


Has New Tools 


Higher primary voltages are rapidly finding wider 
use to simplify the problem of delivering, without 
excessive voltage drop, the heavier blocks of power 
typical of today’s distribution. More systems are 
going from 4 to 12 or 13 kv. There are also growing 
reports of 20, 22 and 34.5-kv distribution. 

Larger conductors and short feeders are con- 
tributing to better voltage conditions also. Both 
are outgrowths of increasing load densities. 

Another relatively new device limits the range and 
thus increases the regulator’s current rating. Per- 
missible load on the regulator can be increased 
appreciably if the range is held to +5%. Other 
combinations are available. 


Banked Secondaries Help 


Secondaries are banked on many modern systems 
as a means of improving voltage regulation. To 
prevent cascading in case one transformer goes out 
from overload, fuses have usually been installed in 
the secondary mains between transformers. But the 
San Antonio, Texas, system uses an automatic de- 
vice to open the secondary bus in the event of ex- 
cessive current flow in either direction and reclose 
when conditions are restored to normal. 

One of the newest tools in the voltage regulation 
engineer’s kit is the self-regulating transformer. 
Recently announced, this piece of equipment has not 
vet found its place on the distribution system. How- 
ever, it may very well help provide a better quality 
of service to customers on the fringe areas of primary 
circuits. This could bring extensive economy by 
postponing major system reinforcements. 

One of the first installations of a self-regulating 
transformer was made recently by Duke Power Co. 
For the present, at least, Duke plans to limit appli- 
cation of the SRT to special cases, such as at the 
beginning and end of a distribution circuit. 









mounted capacitors which regulate distribution voltage 





Tone receiver is on the crossarm between switches 





























AUTOMATIC SWITCHES split banked secondaries in San 


Antonio when current flow exceeds set limit 


SELF-REGULATING TRANSFORMER, one of first installed, 


went in service recently on the Duke Power Co system 
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nude Q) Modern System Is Reliable 


@ Customer requirements increase pres- 
sure for higher quality service 

@ Heavier duty circuit breakers are re- 
quired for modern system interrupting duty 
@ Aerial cable, triplex cable, tree wire, 
buried cable and planned tree planting 
help reduce service interruptions 


One of the major requirements of a modern dis- 
tribution system is a high degree of service re- 
liability. As an essential for improving reliability, 
modern systems collect more accurate and complete 
records of distribution system performance to put 
the finger on “sore spots”. 

Modern business machines are used by Common- 
wealth Edison Co to produce better records and 
make available summaries of interruptions by 
causes, types of equipment that failed, and all other 
information needed to point up quickly the neces- 
sary corrective measures. 


Breakers Become Obsolete 


Obsolescence quickly caught up with the early- 
day circuit breakers because designs to meet early 
system requirements have been no match for the 
modern distribution system usage. 

Developments on both sides of the breaker have 


RECLOSERS help solve reliability problems on modern 
systems, but raise problems in equipment coordination 


forced the increase in short-circuit capacity. There- 
fore, modernization of breakers to uprate or re- 
place them with heavier duty breakers has been 
essential in many cases. 

Fused cutouts likewise have been caught in the 
rising short-circuit availability of distribution circuits. 
Manufacturers have provided relief by developing 
cutouts with interrupting capabilities far beyond early 
designs and by boosting standard-duty cutout ratings 
as much as 67%. Utility engineers thus have a 
realistic basis for reviewing cutout adequacy and re- 
placing those which have become deficient for con- 
tinued use. 


Interconnect Feeders in Emergency 


Normal system growth has also made it easier 
and more economically feasible to develop re- 
liable distribution. Entire service areas have been 
blanketed with primary feeders, and it has been a 
simple matter to extend short connecting ties that 
provide back-up service from one feeder to the 
next. In converting sections of the distribution sys- 
tem to 13.2 kv, Indianapolis Power & Light Co 
installed emergency tie lines between the 13.2-kv 
circuits at 1 and 2-mile intervals. 

Locations for circuit ties are selected for their 
strategic contribution io restoring service on un- 
faulted portions of a circuit locked out by a fault. 
Some utilities issue prearranged switching proced- 
ures for their operation, calculated to restore service 
to as many customers as possible with the shortest 
average interruption time. Automatic switching 
offers future possibilites. 


Combat Tree Problems 


Trees have been one of the major obstacles to 
service reliability. Modern methods of meeting the 
tree problem include: 

1. Installation of aerial cable for primaries and 
secondaries 

2. Spacer type cable for primaries 

3. Underground distribution, chiefly buried cable, 
in residential areas 

4. Tree wire for primary circuits 

5. Planned tree planting 

6. Extensive tree trimming 

Aerial cable has proved very effective in with- 
standing the onslaught of trees. Particularly in the 
East, where storms have swept trees onto lines in 
large number, cable circuits have continued to op- 
erate even when trees brought them to the ground. 

Spacer cable, too, is growing in favor both as a 
means of improving appearance and for meeting 
limited tree conditions. The ability to work it hot 
was one advantage that a number of operators felt 
the spacer cable had over aerial cable. 

Service reliability appears to be one of the major 
reasons why Commonwealth Edison Co has installed 








GLOBE LOCUST TREES in a Cleveland suburb are 10 


years old. They have reached their full height which is 


buried-cable distribution in some residential areas. 
It solves the conflict between lines and trees and 
contributes to the reduction of tree-trimming costs. 
Circuit arrangements provide for two feed points, 
and cable sections can be isolated for maintenance. 
When Indianapolis Power & Light Co changed 
from 4.1 to 13.2-kv distribution, an extensive‘ pro- 
gram was carried out on main-line circuits. The 
result was a reduction of 55% in circuit minutes of 
outage as seen by feeder breakers, a substantial part 
of which was attributed to the tree program. 
Planned tree planting, pioneered by Cleveland 
Electric Illuminating Co, is promoted also by Port- 
land General Electric and other companies. The 
object is to get the public to plant trees of the right 
type where they will not grow into power lines. 


Sectionalizing Improves Reliability 


Another characteristic of the modern distribution 
system is the extensive use made of circuit protec- 
tive equipment for sectionalizing primary feeders, 
isolating faults, and maintaining service to the maxi- 
mum number of customers under fault conditions. 
Key to this development has been the oil circuit 
recloser, which has grown rapidly in its capability 
and acceptance in recent years. 

In order to make the most of equipment avail- 
able, close coordination has been developed be- 
tween substation circuit breakers or reclosers with 
reclosers and fuses out on the line, and between the 
reclosers and fuses themselves. Here the 12 and 
13-kv primaries appear to offer an improved margin 
between fault currents and load currents 

Some of the more modern substation designs are 
providing added flexibility of operation and the con- 
trol of breakers by the system dispatcher to assure 
prompt service restoration in trouble. Analysis of 
several studies of multi-bank stations made for 
clients by Ebasco Services shows a marked reduc- 
tion in average outage minutes per customer when 
air-break switches, connecting the power trans- 
formers to incoming lines and to low-side buses, 
are placed under supervisory or automatic control. 
The cost per kva of firm capacity is raised only 
slightly by this investment. 








about 15 ft and do not interfere with secondaries, 21 to 
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23 ft off the ground. Hence cultivation is encouraged 





































































MAINTENANCE CREWS (photo above) clear lines of 


fallen tree limbs on sleet-struck overhead open-wire lines 








and (photo below) aerial cable offsets much of the storm 





damage that afflicts less protected circuit in winte: 
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HUGE DIGGERS tackle the toughest jobs, such as digging 
the holes for a pole line through the roughest terrain 


: 
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SMALLER DIGGERS, used in conjunction with hydraulic 


booms, speed work on jobs that require only a small crew 


. 


sie ) Mechanization Spreads to Speed 


@ Mechanical diggers have replaced 
hand digging of pole holes 
@ Hydraulic derricks save men, muscles 


and money 

@ Small power tools have taken the place 
of hand work 

@ Wire stringing mechanized 


Rising labor costs have accelerated the trend 
toward mechanization in all types of construction, 
distribution construction being no exception. One 
of the first steps toward mechanization was in the 
digging of pole holes. 


WIRE STRINGING is handled by electrically driven equip- 
ment on Cleveland Electric Illumination Co’s system 


/ 
4 


The big and powerful units tackle the toughest 
jobs. Light-duty units, particularly the power take- 
off type, are often more flexible and more economi- 
cal for setting a few poles. 

Hydraulic booms have been almost as widely ac- 
cepted for line work as mechanical diggers. They are 
used for setting poles, lifting transformers and other 
equipment, and for many jobs that would otherwise 
require muscle power. 

By equipping trucks with mechanical diggers and 
hydraulic booms a number of companies have found 
that smaller line crews can work more effectively. 

Public Service Co of Indiana is working on a pro- 
gram that will equip every line truck with a me- 
chanical digger and a hydraulic boom and reduce 
crew sizes. Cleveland Electric Illuminating Co is 
installing hydraulic booms on all new heavy-duty 
trucks, and where old trucks have four or more years 
of remaining life, hydraulic booms are installed. 

One of the big factors in the economics of the 
hydraulic boom is the speed with which it can be 
made ready for use and returned to the travel po- 
sition. It takes only 2 or 3 min for one man, 
compared to 15 to 20 min for several to get old- 
style booms ready. This means a time saving for the 
whole crew of 15 to 20 min every time the boom 
is readied for use. The same saving is obtained 
in returning it to the travel position. 

One Southeastern utility has improved the 
efficiency of distribution line crews by equipping 
them with a truck and trailer with hydraulically 
operated accessories. Features of the truck body 
include a side entrance cab, more locker space on 
the sides, and steel mesh between some compart- 
ments to permit circulation of air to help dry rubber 
goods. Controls for the hydraulic system used to 
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ARTICULATED HYDRAULIC BOOMS with baskets are a 


boon to linemen, speed work at advantageous cost 


Line Construction, Save Money 


operate the derrick, winch, and auger are at the 
rear curb-side of the truck, where the operator can 
easily see the work done. A hydraulic winch ob- 
tains better control. 

The trailer has four wheels to keep it level even 
when not attached to the truck. It carries the auger 
and connecting hoses, as well as poles, transformers, 
and other line material. 

The truck and trailer were developed for 5-man 
crews. When the combination is used by an 8-man 
crew, a pick-up truck is added. 


Articulated Boom Saves 


The articulated hydraulic boom with basket, from 
which linemen can work, is gaining rapid acceptance 
also. One Southeastern utility has adapted aerial 
buckets in pairs for hot distribution-line work. Ex- 
perience during the first two years proves that a 
5-man crew, using two of these aerial devices, can 
do three times the work formerly done by the same 
crew climbing poles. 

The baskets eliminate hot-stick work on lines 
up to 24 kv. Instead, most work is done using 15-kv 
rubber gloves. The boom and basket are insulated 
for 45-kv, and are tested weekly. 

Although the cost of these aerial devices may 
seem high, a pair working together pays for the 
combination in 11 months. 

The articulated boom truck is used extensively 
for special jobs, such as replacing mid-span splices. 
Companies often experiment with them for such 
special jobs and then find that they can be used for 
day-to-day jobs with more important savings in time 
and money. 

Most line trucks have been equipped with winches 
for a number of years. More recently, however, the 
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BASKETS maneuvered by hydraulic booms afford much 
safer working situations than those obtained on pole 


front-end winch has made its appearance. Controlled 
from the truck cab, its location makes it easy for 
the operator to see what is happening. 

Use of small, electrically-driven power tools by 
the modern line crew has far outstripped the ability 
of the regular truck generator and battery to supply 
the power. For this reason portable and other spe- 
cial generators of various types are provided. 

Detroit Edison Co reports that the hydraulic winch 
appears to solve many winching problems. Its 
advantages are: Winch cables last longer; control 
of the operation is more effective; overloading of 
the winch line is eliminated by a by-pass valve that 
releases to prevent excessive pulling tension but 
does not drop the load. 


Cable and Wire Work Mechanized 


The “load lugger” is used on several larger sys- 
tems for cable-handling and pulling operations. De- 
troit Edison’s unit is capable of handling a 90-in. 
dia by 68-in. wide reel of cable weighing up to 
12,000 Ib. 

It lifts and moves reels and can turn a reel up 
to 180 deg. It handles reels or pulls cable, greatly 
facilitating cable pulling operations. 

Trenchers, back hoes and shovels of all sizes 
and shapes speed digging operations, cut the costs, 
and save manpower. 

Wire stringing operations have been highly mech- 
anized. Motor-operated equipment, developed for 
transmission line work, has been adapted to dis- 
tribution line construction. Three or four conductors 
can be strung at a time. 

Hydraulic or electric controls provide precision 
in stringing which is valuable when stringing con- 
ductors on poles whose lines are energized. 
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HARD HATS withstand 15 kv and Ubangi line hose, used 
for 12 and 13 kv, has lips which ease their application 


SPLIT BLANKET with Neoprene tie strings is placed in 


position with hot sticks in preparation for 12-kv work 


nde Q) Safety Practices Go Modern 


@ Tend to insulate lineman “like bird on 
a wire” while he works 

@ Develop hot-line tools and rubber 
protection for 12 kv circuits 

@ Move toward uniform practices 

@ Develop “electrical hard hat’ 


Modern developments and techniques are not be- 
ing overlooked by the industry’s smart accident pre- 
vention people. Artificial respiration has seen two 
developments of the relatively modern era, namely 
pole-top and the arm-lift, back-pressure methods. 
Studies on heart fibrillation may well turn out to be 
another step toward reduction of fatalities from 
electric shock. 

Another modern trend is represented by the de- 
velopment of national standards of safe working 
practices. These have come out of the growing 
practice of shipping crews from one company to an- 
other in emergencies, such as major storms. 


Develop Electrical Hard Hat 


More use of hard hats by line crews can be 
traced to development of the “electrical hard hat” 
and increasing numbers of stories of injuries pre- 
vented by wearing them. The electrical hard hat 
withstands a minimum of 15 kv and a 40 ft/Ib 
impact, or an 8 Ib weight falling 5 ft. More and more 
companies are adopting hard hat or hard cap rules 
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and workmen are reported to be accepting them. 

Some companies report an effort to insulate a 
lineman completely, to make him like a bird on a 
wire. If he contacts one wire, there is no injurious 
effect. This insulation process results from having 
linemen wear rubber boots, or stand on work boards, 
use insulating hard hats, rubber sleeves as well as 
rubber gloves, and to cover all conductors on the 
pole with rubber protective blankets or hose. The 
feeling that the conductivity of poles is higher than 
it was is said to be is behind this trend. 


Work 12 Kv “Hot”’ 


Growing use of 12 kv for distribution circuits has 
brought with it the problem of working these circuits 
“hot.” The choice appeared to be between develop- 
ment and use of 20-kv rubber gloves, hose and 
blankets or the use of hot sticks. Progress has been 
made in both directions. The “Ubangi” line hose 
was developed for installation with hot-line tools. 
It will withstand 35 or 40 kv. 

Another new development in rubber protective 
equipment is the matching of serrations on line 
hose to catch on ribs inside line hoods. They pre- 
vent the two from becoming separated accidentally. 

The modern lineman has practically deserted the 
old time leather safety strap. Modern composition 
straps are of nylon impregnated with rubber. There 
are three layers of fabric and the distinctive color 
of the center layer tells the lineman when his strap 
should be replaced. 
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GENERAL ELECTRIC/Kilovar Plus... 


LOWER INSTALLATION AND MAINTENANCE COSTS WITH... 


New Aluminum 
Stack-rack Capacitor 
- Equipments 


FOR FAST, LOW-COST ADDITION OF BULK KILOVARS to your system, 
General Electric now offers power capacitors in lightweight, sturdy struc- 
tural aluminum stack-racks which are: 

1. JIG-WELDED FOR EXTRA STRENGTH and positive alignment when racks 
are stacked on each other, or on a substructure; 

2. EASIER TO INSTALL because aluminum racks are up to 30% lighter than 
equivalent galvanized steel racks, and‘ because the aluminum rack itself 
serves as a conductor, reducing the number of interconnecting busses; 

3. CORROSION-RESISTANT, eliminating the need for protective painting, 
and making it unnecessary to apply a protective touch-up if racks are 
drilled in the field. 

SEE FOR YOURSELF. Call your G-E Sales Office today, or write to Section 
445-20, General Electric Co., Schenectady, N. Y. 
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ALWAYS READY and unaffected by weather con- ARC IS DRAWN between top contact of the cutout 
ditions, a conventional switchstick is all that’s re- and tip of monel gas cylinder. Load break operations 
Q@ued to ‘break load” with this revolutionary device. a have no effect on the normal function of the cutout. 


Now you can open circuits 
safely under full rated load 
with the General Electric 


Open Dropout Cutout’s 


Revolutionary 
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ARC MELTS TIP of the monel gas cylinder releasing ARC IS OUT automatically within two cycles at 
blast of insulating gas. This new device makes open- full load. The circuit is now open. Fuseholder can 
@ ing under full load safer and easier for your lineman. @ be removed and cylinder replaced in seconds, 


The General Electric gas-operated 
load break is a revolutionary advance in 
cutout design. It permits opening of cir- 
cuits under full load safely and quickly 


with conventional inexpensive switch- 
sticks. Proved successful in service on 
the G-E enclosed cutout, the high pres- 
sure blast of insulating gas blows the arc 
out automatically within 2 cycles at full 
rated load . . . providing very low-cost 
switching. Gas load break is available 
in the 7.8 and 15 kv ratings including 
the disconnect blade. The new gas load 


break fuseholder will fit all modern G-E 
open dropout cutouts. You'll want to 
know more about this device. Contact 
your nearest G-E Apparatus Sales 
Office, or write to the General Electric 
Company, Section 435-17, Schenectady 

= 5, New York. 
? 


Progress /s Our Most /mportant Product 
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Engineering Reference Sheet 


Mineral-Insulated Heating Cable Application-II* 


J. W. BEAN, Electrical Equipment Section, American Electric Power Co, New York, N. Y. 


Calculating Heating-Cable Requirements. Amount of Watts Required per Foot of Pipe 
heating cable required for a pipe depends on its di- . 
ameter, length, thickness of lagging, and operating volt- Based on —20 F ambient temperature, 15 mph wind, 
age. l-in. pipe insulation over heating cable sheath, and 

: sheath maintained at 40 F. Applicable for pipes such 

Exact amount of heat required can not always be ag galvanized iron, steel alloy, copper, etc. 
applied. Pipe lines are sometimes composed of vari- : 
ous diameter sections, branch lines, etc., and the 
cable installation is tailored to fit conditions. 

: ; Pipe Watts /ft Pipe Watts / ft 

Routing of the heating cable must be worked out to Size, in. Required Size, in. Required 
obtain approximately the required heat with the volt- 
age and length available. See accompanying example. 


Example 


wcoOoOnNUVULOMN 


GIVEN: 

Assume pipe diameter is 8 in., length is 110 ft, and 
voltage is 230. Find wattage to heat pipe. 

Table shows 15.4 watts required per foot of pipe. 


SOLVE: 


A single 110-ft run of heating cable would have 
a voltage drop of 230/110 or 2.09 v/ft of cable which 
the graph shows would produce more than double the 
needed heat. 


A doubled-back run of cable (220 ft) would have 
a voltage drop of 230/220 or 1.05 v/ft of cable which 
the graph shows would produce 8.25 watts/ft of cable 
or in doubled form 16.5 watts/ft of pipe. That is 7% 
more heat than required, but on the safe side and 
therefore satisfactory. 


RESULT: 
Total watts = 16.5 « 110 = 2,815 watts 
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Watts per Foot of Cable 
PERFORMANCE CHARACTERISTICS of a mineral-insulated 
heating cable. Graph applies to cable with two 0.38-in. 
diam conductors having a resistance of 0.0623 ohms per 
conductor-foot, and a 0.246-in. OD copper sheath over-all 
installed under 1 in. (calcium silicate and asbestos) pipe 
insulation. Based on assumptions that sheath temperature 
will be held at 40 F under this pipe insulation with a —20 F 
ambient temperature and 15-mph wind, and that resist- 
* Type of heating cable, method of affixing it to pipe, terminating ance of heater wire will remain constant throughout the 


the cable, power supply, and precautions were presented in > 
Blectrical’ World, October 6, 1958, page 96. temperature range considered. 
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Enjay Buty! is used in General Electric washers and refrigerators because 


it offers economy and outstanding all-round quality performance 


AY BUTYL 


helps make 


General Electric uses gaskets and hoses 
made of Enjay Butyl in their new 
washers and refrigerators. 

Enjay Butyl parts are highly resist- 
ant to heat...aging...moisture de- 
tergents, bleaches and other chemicals. 
As a result, equipment lasts longer, 
performs better. 


Technicians constantly find new 
ways to use Enjay Butyl in a great 
variety of applications—and at lower 
costs! It will pay you to investigate 
the possibilities of this versatile rubber 
in your product. For full information 
and expert technical assistance, 
write or wire the Enjay Company. 


Pioneer in Petrochemicals 
Ensay ENJAY COMPANY, INC., 15 west 51st Street, New York 19, N.Y. 


Akron « Boston « Charlotie + Chicago + Detroit « Los Angeles » New Orleans + Tulsa 
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more efficient appliances! 


BUTYL 


Enjay Butyl is the greatest 
rubber value in the world. 
It’s the super-durable rub- 
ber with outstanding resist- 
ance to aging « abrasion + 
tear « chipping « cracking + 
ozone and corona « chem- 
icals » gases « heat « cold « 
sunlight « moisture. 
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Manufacturers News 


B&W Nuclear Laboratory Goes Critical 


A new test facility was put into operation by Bab- 
cock & Wilcox Co at it critical experimental laboratory 
in Lynchburg, Va. It consists of a pool-type research 
reactor and a “hot exponential facility’ mounted in 
the end wall of the reactor (see illustration). 

The pool-type reactor measures 7x13 ft and is built 
to operate at a range of from 10 to 200 kw. The core 
has fuel elements containing uranium-aluminum alloy 
of about 30% by weight enriched uranium. 

The exponential facility is essentially a pressure ves- 
sel 3 ft ID by 9 ft long. It will serve as a chamber in 
which test specimens will be exposed to neutron bom- 
bardment from the reactor. Operated in conjunction 
with the test reactor, the pressure vessel permits evalua- 
tion of the life of nuclear reactor “fuels” under tem- 
perature and pressure conditions which duplicate those 
encountered in an operating reactor. 


NUCLEAR SPECIALISTS test the properties of reactor core 
materials in pressure vessel of “hot exponential facility” 


The neutron distribution is known to fall off ex- 
ponentially along the axis of the assembly, giving rise 
to the name “exponential facility”. 

With the pool-type reactor, B&W physicists can 
determine more accurately the temperature coefficients 
of reactivity for pressurized water reactors. In addi- 
tion, the reactor will permit a more intensive quality 
control analysis of materials and fuel elements than has 
been possible with non-nuclear facilities, said a B&W 
spokesman. 

The company has proposed two new aporoaches to 
the problems of nuclear fuel, equipment, and design 
costs, which have prevented the atom from competing 
with conventional energy sources. 

One concept introduces the use of mixed “light” 
and “heavy” water—or water of variable density—to 
control pressurized and boiling water reactors. This 
system would replace the costly and intricate control 
rod systems now employed. Also, the company esti- 
mates this control method will “more than double” the 
useful life of a pressurized water reactor core and 
increase the efficiency of fuel consumption up to 30%. 
Another advantage is that equipment costs can be 
reduced, since it will be possible to extract up to 75% 
more heat from a core of a given size. 

In another concept, the company has developed a 
new high temperature reactor coolant consisting of 
fine particles of solids suspended in gas. The new low 
pressure coolant, B&W claim, “points the way to com- 
petitive nuclear power through remarkable reductions 
in both size and capital cost of major components of 
nuclear steam generating systems”. 

A large electronic digital computer has been put 
in service. Using a typical problem for an illustration, 
B&W engineers said that a proposed design can be 
simulated for its operating lifetime of serveral years 
in about 2 hr of computer running time. A human 
computer, using a desk calculator, would require one 
year to complete these calculations, assuming he made 
no mistakes. Data from critical experiments are auto- 
matically recorded on IBM cards and fed into the 
computer. This machine combines the data into the 
nuclear characteristics of the reactor being designed. 
The computer is also used for engineering calculations, 
through DUMBO, a simplified programming system. 


DID YOU KNOW ... 
that Westinghouse 

. . . has received an order from 
Southern California Edison Com- 
pany for two water-wheel generators, 
valued at approximately $2-million. 
Rated at 64,600 kw, they will be in- 
stalled at the utility’s Mammoth Pool 
hydro-electric station on the San 
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Joaquin River. Scheduled for de- 
livery in June and August, 1959, the 
generators will be controlled re- 
motely by microwave from another 
Big Creek powerhouse. 

. is building a 325-mw tandem- 
compound quadruple-flow turbine, 
driving a single generator rated at 
384,000 kva, 412,000 kva @60 psi 


He, for the Arkansas Power and 
Light Co. Steam conditions for the 
4-cylinder, 3600-rpm turbine are 
2000 psig, 1000/1000 F and ex- 
hausting at 1%2-in. mercury abso- 
lute. This unit, including its inner- 
cooled generator, is approximately 
125-ft long and is claimed to be the 
(Continued on page 106) 
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Hubbard and Company presents the 


rimotk 


SINGLE VENT 
SMALL BORE 
EXTRA HEAVY DUTY 
CUTOUT 


LOOK FOR 
THIS EMBLEM! 


... itis your assur- 
ance of positive and 
safe protection 
against all fault 
currents from a 
minor overload up 
to the maximum 


THE HUBBARD | 4 rating of the EHD 


Cutout. 


; v4 
Single Vent, Small Bore oper- A - - 
ation in the extra heavy duty % 

range—long acclaimed as the 

most desirable, but thought 

impossible—has now been 

achieved by Hubbard engineers 

and thoroughly and conclu- 

sively tested in the new 

Hubbard Electrical Research 

Laboratory. 


AND COMPANY, 200 S. MICHIGAN AVE., CHICAGO 4, ILL. 





BERMICO mamta eye mati 


used at Bomarc Missile Base 


Jv 


Ree Se PUM Cait 
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ution; is practically 


says Robert T. Sofield, 


President. Southern Electronics Corp., Norfolk, Va 


More than 

17 miles of 

Bermico conduit 

encased in concrete, 

will carry approximately 270,000 

feet of power and communication 

lines in the underground electrical 

distribution system at this new 

Missile Launching Base at Fort 
Dix, N. J. 

“Because Bermico can be han- 
dled so easily it enables a small 
crew to install it fast,” added Mr. 
Sofield. “On an installed basis, steel 
would cost about 3 times more.” 


Bermico Conduit is made from 
cellulose fibre, impregnated with 
coal tar pitch. Each length is pre- 
cision engineered, with smooth 
inside bore allowing easy pull- 
through without abrasion. Highly 
resistant to acids, alkalies, heat, 
water and corrosion. Widely used 
by leading contractors on this and 
other government projects because 
it surpasses Federal Specification 
W-C-581 by a generous margin. 

Specify Bermico for your next 
job. Immediate shipment of all 
sizes and fittings guaranteed. 


Distributed by W E § T | N G H 0 US E Electric Supply Company 


Offices in principal cities 








Westinghouse 
(Continued from page 104) 


largest tandem-compound unit on 
order at this time. By the combina- 
tions of four 25-in.-long low- 
pressure blades in two tandem 
double-flow, low-pressure ends, it is 
possible to obtain ratings up to 
350,000 kw. The unit is scheduled 
for delivery in mid-1960. 

. will use Insuldur, an insulation 
system, in new substation and power 
transformers. It is already being 
used on the company’s distribution 


transformers. 


Alcoa Pilots Program 
To Develop New Market 


Aluminum Company of America, 
Pittsburgh, Pa., is introducing alu- 
minum strip winding to electrical 
coil manufacturers to aid develop- 
ment of a major new market for alu- 
minum foil and sheet. To date, 
Alcoa has worked on designs for 
over 30 coil manufacturers and has 
given coils to these firms for their 
testing and evaluation. 

“Tailor-making” of coils wound 
with aluminum sheet or foil to the 
specifications of manufacturers is 
the basic idea behind the project. 
Forerunner to provision of coils 
along the new concept was a two- 
year Alcoa laboratory and market 
research investigation of the poten- 
tial use of aluminum strip conduc- 
tor. Studies indicated significant 
economic advantages in designing 
aluminum. strip windings for coils 
using wire of No. 24 AWG size and 
larger. These surveys predicted po- 
tential savings of up to 50% in 
material cost and reduced fabri- 
cating expense resulting from 
simplified winding techniques. 

The winding project was made 
possible by Alcoa’s recently an- 
nounced acquisition of the trans- 
former division of Automation In- 
struments Co, Boulder, Colo. 
Equipment secured as part of the 
acquisition has been installed at 
Alcoa Research Laboratories, New 
Kensington, Pa. 

One element of Alcoa’s coil- 
winding activities involves replace- 
ment of wire windings with strip 
windings in relatively large coils, 
using conventional insulating and 
spacing materials. Performance of 

(Continued on page 108) 
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call KE for plant expansion or new facilities 
call KE for plant expansion or new facilities 


NGENUOUINY 


has made KE a major 
engineer-contractor serving 


steel- petroleum - 
nuclear - chemical 
‘power: minerals: 


Ingenuity at work — produces better, faster construction, at lower 
cost; more efficient and profitable operation. 


Ingenuity is a hallmark of Kaiser Engineers—has been for over 40 
years of contracting. Experienced KE design and construction engi- 
neers can advance your new plant plans from conversation to com- 
pletion, quickly, at lower cost. Or, they can undertake any single 
part of a project. One contract can cover all. 


With your first thought of expansion, call KE. At Kaiser Engineers, 
you receive the benefits of sound experience plus creative ingenuity 
that makes your new plant faster, cheaper, better. 


Kaiséa 
” ENGINEERS engineers—contractors 


Contracting since 1914 





Division of Henry J. Kaiser Company * Oakland 12, California « New York, Pittsburgh, Washington, D.C., 
Buenos Aires, Calcutta, Dusseldorf, Montreal, Rio de Janeiro, Sydney, Tokyo 
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Alcoa Program 


(Continued from page 106) 


strip-wound coils of larger size can 
be determined from Alcoa’s studies 
of the maximum 50-kva size for 
power transformers. The whole pro- 
gram covers specification coil-wind- 
ing of small solenoids for the elec- 
tronic industry, as well as for 
electric utilities. 

For its own use, Alcoa has 
ordered large strip-wound trans- 
formers from such manufacturers as 
General Electric and Moloney 
Transformer. 


Royal Electric Produces 
Stud-Bar Connector 

Bar type connector shown is typi- 
cal of a group produced by Royal 
Electric Mfg Co, Chicago. Applica- 
tion is a transformer bushing stud 
for 4,000 amp. 

Connectors were made to cus- 
tomer’s specification for 6-in. stud 
to 5.6-in. bars. Manufacturer used 
a high-conductivity copper for the 
body material, silicon bronze for the 
bolts, and silver plated all contacts. 


Foster Wheeler to Build 


210,000-Sq Ft Condenser 


Foster Wheeler Corp, New York, 
will build a condenser for Common- 
wealth Edison’s Crawford Station, 
Chicago, to serve a side-exhaust, 
cross-compound 325-Mw turbine. 

(Continued on page 110) 
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Of all manufacturers of 
power capacitors only C-D 

» puts each and every 

unit through a full voltage 
energization test before 
shipment to you. This is why 
C-D delivers an unbeatable 


99.6 %-Sure performance 


RFORMANCE 


in the field. 


SPECIFY 
o_ 25, a3, om nt BY Asie apa aie tw ! eS... , 
aabinnenine the - ly mies lana se CORNELL. DUBILIER 
you ctr cD oe eats ept. EW. 10, Sot a “ie eae ie a Re 





Foster Wheeler 


(Continued from page 108) 


The unit, having 210.000 sq ft 

and mounted at turbine floor level, 

Arch Vcmn 20) is designed for reverse cooling water 

flow in a_ single-pass condenser, 

making use of 72-inch external 

Westinghouse a0) do Ae Reh pipes and special valve arrange- 
ment. 

The contract also includes an 

ol You how you Can order for four vertical volute 


pumps of special design. 


S. M. Smith to Supply CP&L 
With 33,000-Hp Turbine 


A 33,000-hp hydraulic turbine 
and auxiliary equipment for the 
fourth unit of Carolina Power & 
Light Co’s Tillery hydro-electric de- 
velopment will be built by S. Mor- 
gan Smith Co, York, Pa. The new 
unit is a fixed-blade propeller-type 
to operate at a speed of 128.6 rpm 
and normal! head of 70 ft. It will be 
installed at the same height above 
tailwater level and within the same 
space limitations as the 31,100-hp, 
90-rpm Francis unit which was 
originally planned as the plant’s 
fourth unit. 

The turbine will be mounted 
vertically in a 22- ft-diameter field- 
welded plate-steel spiral case, which 
is less expensive than a duplicate 
of the riveted casing used on the 
other three Francis-type units. It 
will be connected to the existing 
panstock and draft tube provided 
in the space for the fourth unit. 


Hubbard Acquires EEE, 
| Another Step in Expansion 


Hubbard & Co, Chicago, has 
™ i purchased Electrical Engineers 
Now—the Insuldur® insulation system assures you of in- mampenent Co, Metrecs Pack, D. 
creased transformer life, without additional cost... No organizational change is con- 
Another answer to changing needs because Plowback | templated. ; 
of earnings into research maintains Westinghouse lead- _ Hubbard manufactures products 
ership in distribution transformer development. | for the electric and communication 
J-70846 facilities; EEE produces equipment 
| for transmission and distribution 
| lines in the utility and industrial 
fields. 

This acquisition of EEE is an- 
you Can BE SURE...1F ITS other step in Hubbard’s compre- 
° oe . hensive expansion program. EEE 
Westinghou Se attains the advantage of integrated 
facilities for testing and developing 
products at Hubbard’s research lab- 

oratory (EW, July 4, p 72). 
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S&C’'s Test Trailer Uses Shielded Room 


For service-environment testing 
of power fuses, load interrupters, 
and cutouts, S&C Electric Co. 
Chicago, Ill, has developed the 
trailer shown above. Its use reduces 
set-up time. Another advantage is 
that service can be provided, re- 
gardless of weather conditions, at 
any hour, day or night. 

Equipment includes, in addition 
to the ordinary magnetic oscillo- 
graph, a cathode-ray oscillograph 
enclosed in a magnetically and elec- 
trostatically shielded enclosure for 
recording high frequency phenom- 
ena. Sequencing and timing equip- 
ment for programming tests was 
added to the electrical gear. 

The test supervisor, seated on a 
control bench throughout the oper- 
ation, has a broad vista of windows 
on either side and one end of the 
trailer (see above, left) which pro- 
vides a 270-degree angle. From 


this vantage point, he maintains con- 
trol of the instruments and use of 
three cameras. The latter can be 
operated automatically if desired. 
They include an 8000-frame-per- 
second ultrafast recording camera. 

Capacitance-type voltage divid- 
ers, rather than the customary po- 
tential transformers, are used for 
sensing all test voltages. 

Centered in the three-axle trailer 
is a workshop areaway which makes 
possible shipment of the gear to be 
tested. The trailer is equipped for 
long-period use: Water storage, 
bottled gas heat, water, and a 10-kw 
voltage-regulated power source for 
instrumentation, lighting, and other 
electrical equipment are provided. 

The illustration above shows a 
typical setup during one of the field 
tests made on the trailer’s recent 
round trip to the West Coast from 
the headquarters in Chicago. 


MANUFACTURERS BRIEFS 


Federal Pacific Electric Co, New- 
ark, N. J., has received two contracts 
totalling over $1.5 million for bus 
duct. The first is to supply bus duct 
for the new Union Carbide Corp 
building at Park Ave and 47th St, 
New York; the second is for Lloyd 
Shopping Center, Portland, Ore. 


Sangamo Electric Co, Special Ap- 
paratus Dept, has assumed responsi- 
bility for marketing products of the 
D.G.C. Hare Co, New Canaan, 
Conn. A subsidary of Sangamo, 
(EW, June 30, p 63) its principal 
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products are transistorized tape 
transports. Agents who represent 
Hare Co will continue to function 
in this capacity under Sangamo’s 
direction. 


Marley Co, Kansas City, Mo., in as- 
sociation with L. G. Mouchel & 
Partners, engineers, London, are in- 
troducing in this country a rein- 
forced concrete hyperbolic natural 
draft cooling tower. The Marley- 
Mouchel towers may reportedly be 
placed near the machines they serve. 


1958 





economic 


time 


change -out 


Ask your Westinghouse represent- 
ative for the CSP story . .. another 
answer to changing needs, created 
through Westinghouse leadership 
in distribution trans- 
former development. 


J-70851 


you can Be SURE...16 iTS 


Westinghouse 





MTHS en 
STN HCL 
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NEW LOW-COST DESIGN FOR 
SMALLER SIZES OF SUBSTATION 


BUS CONDUCTOR ADAPTS T0 
al ' EN NORMAL CABLE LUG CONNECTORS 


Here is the latest development by Alcoa to help 
you save money. Universal Angle Bus Conductor 
—UABC. 

This aluminum extruded L-shape provides a 
new low-cost type of bus conductor. Designed 
primarily for use in distribution-type substations, 
it can also be used advantageously in substations 
for subtransmission voltages and primary distri- 
bution voltages. 


Alcoa® Aluminum UABC offers new conven- 
ience features that speed installation. Extruded 
grooves on the inside and outside of each leg 
locate the center points for drilling holes. 

With Alcoa UABC, fewer and less expensive 


fittings are needed. Normally, the large number 
of fittings required cost more than the bus. In 
contrast, Alcoa UABC can be installed simply 
with bolts. Simple terminal connectors are used 
to make taps or flexible connections. 

Years of Alcoa research and development, plus 
months of field testing, stand behind this new 
conductor. A good balance of mechanical, physical 
and electrical characteristics of this new conductor 
is incorporated by its shape and Alcoa No. 2 EC 
bus alloy. 

Alcoa Universal Angle Bus Conductor is avail- 
able now in the 314 x 314 x \4-in. size in standard 
25-ft lengths and is rated at 1,300 amperes. In 
most cases, the new conductor involves only one 
UABC per phase. For more information, call 
Alcoa today. Or write, Aluminum Company of 
America, 2306-K Alcoa Building, Pittsburgh 19, 
Pennsylvania. 


Your Guide to the Best in Aluminum Value 


} 
4 
. ' ai ALCOA THEATRE 
ALUMINUM | ow Fine Entertainment 
ELECTRICAL CONDUCTORS f Alternate Monday Evenings 
AND ACCESSORIES 


ALUMINUM COMPANY OF AmERCe 
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New Equipment (For additional information, use Reader Service form, p 119) 


Power Relays... 


. « - in two classes are the first de- 
signs in a new line for this manu- 
facturer. Type CDG is an induction 
disk relay with inverse time charac- 
teristics and adjustments for time 
and current pick-up. Standard 
ranges of 0.5-2 amp, 1.5-6 amp, 
and 4-12 amp are available. Each 
is adjustable in seven steps. The 
VAR 11, for breaker reclosing, has 
anti-pumping, self reset, and lockout 
features. Its current burdens are 
0.011 amp at 115 v ac; 0.009 amp 
at 125 v dc; 0.035 amp at 48 v de. 
Federal Pacific Electric Co, 50 
Paris St, Newark, N. J. 


No-Load Tap Changer... 


. - « eliminates misalignment between rotor and station- 
ary contacts. The rotor contacts function as free-acting 
crosspin universal joints, assuring positive contact. The 
pistol grip handle has a trigger release which allows 
the changer to be moved to the desired position. Once 
in position, the trigger plunger snaps into a stop, where 
it may be padlocked. The exterior dial and handle are 
linked to rotor contacts by a tongue and groove 
mechanism which provides a quick disconnect. The 
changer is now standard equipment on all substation 
transformers. 

Kuhlman Electric Co, Birmingham, Mich. 


Water-Cooled Rectifier . . 


. ». provides either regulated or unregulated d-c power 
for continuous processing lines and associated steel 
mill applications. The silicon rectifier employs satur- 
able reactor-amplistat control to maintain desired cur- 
rent levels within +1% with unit efficiencies ranging 
from 90 to 95%. The reactor limits short circuit 
current to a value 20% greater than normal current. 
Available in ratings of 1,000 to 10,000 amp at voltages 
up to 300 v, the rectifier may be either manually or 
automatically controlled. 

General Electric Co, Schenectady 5, N. Y. 


(More New Equipment on page 120) 
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... BUT THI! 


clear horizons ahead 


new RT& E TWa- Than 
* hidden behind this bush! 


Turn page for details 

















LOWER COST! 


IMPROVED APPEARANCE! 


MUCH SAFER! 







UNLIMITED APPLICATIONS! 








at last! Heres the 
HEV toa safe economical, 


attractive underground 
fistribution system 


Alek Tora —Tran 


The new, completely self-contained TERRA-TRAN for un- 
derground distribution reduces transformer installation 
costs. No separate enclosures or protective equipment re- 
quired. Full KVA from transformer — no derating. This 
means lower cost for the complete underground system. 


The new, attractive TERRA-TRAN is designed for pleasing 
appearance, painted to harmonize with the suburban land- 
scape. Unobtrusive, easily camouflaged by shrubbery. 
Poles and wires are eliminated, enhancing the general ap- 
pearance of the entire area. 


The new, extra-safe TERRA-TRAN has all live parts en- 
closed in a locked, tamper-proof compartment. In addition, 
special interlock on door prevents entry of foreign objects. 


The new, versatile TERRA-TRAN transformer is admirably 
adapted to new suburban residential areas, to shopping 
centers, to schools and institutions, and to industrial parks. 
Available in single and three-phase applications. 











Swinging door provides author- 
ized service access to operating 
compartment for service per- 
sonnel only. Door has baffle 
edge to prevent accidental con- 
tact with live parts. 


Externally operated bayonet 
type disconnect switch designed 
for hook stick operation. 


Externally replaceable bayonet 
type primary fuse designed for 
hook stick operation. 








Call, write, or wire the 
RT&E Corporation 
today for complete details 
on this revolutionary 
new transformer! 





RT&E wound core with high 
mechanical strength, repair- 
ability, light weight, low losses, 
and low exciting currents. 


Low voltage bushings external- 
ly clamped for easy inspection 
and maintenance. 


Extended copper bus provides 
ample space for terminating 
multiple secondary leads. 






WAUKESHA, WISCONSIN’ e 







Features the industry-famous 


RTzE CORPORATION 


PORTLAND, OREGON 





Extended copper bus for secon- 
dary ground connectons. 


Steel safety divider between 
high and low voltage sections. 


Externally-clamped, insulated 
knob-type high voltage bush- 
ings are specially designed for 
terminating shielded high volt- 
age cable. 


Tamper-proof cover, arc-weld- 
ed to heavy gauge steel tank. 
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Reader 
Service 


For the long haul 


Mer. 


For additional information on new 
products, supplies, and services in this 
issue, the Manufacturers Editor of Elec- 
trical World offers his facilities. Check 
items in which you are interested in 
list below: 


NEW EQUIPMENT 


Federal Pacific 
Tap Changer 
Rectifier [| 
Spreader [| 
Mobile Radio [| 
Orangeburg it [] 
Fisher Pierce Light Control ["] 
Cleveland Tr Trencher [—] 


OTHER 


Manufacturers Editor 
Electrical World 
330 W. 42nd St. 


New York 36, N.Y. 
K 


guy with 
GALVANIZED 
STEEL STRAND 


Stringing lines over woodlands or difficult terrain is an expensive 
initial operation. But maintainance, too, can be costly unless the guy 
and messenger wires have the strength to withstand severe storms 
and the corrosion-resistance to assure long, trouble-free service. 


To meet these requirements, CF&I carefully controls every step in 
drawing, galvanizing and stranding its Galvanized Steel Strand. 
Extreme care in cleaning and galvanizing produces a heavy, tightly- 
bonded coating of pure zinc that provides maximum protection 
against corrosion. CF&I Strand meets or exceeds ASTM Specifica- 
tions A-122 or A-363, or can be made to meet customer specifications 
in seven- and three-wire constructions. 


Your nearest Electrical Wholesaler or CF&I representative will give 
you full details. Call him today. 


Note: Requests must be received within 
four weeks of publication date, accom- 
panied by complete information speci- 
fied. This service cannot be offered to 
readers in foreign countries or to com- 
petitive manufacturers. 


ADDRESS 


FOR: 


Reference 


U8] catvanizeo steet strRanp 


THE COLORADO FUEL AND IRON CORPORATION 


$800 
Albuquerque * Amarillo > Atfanta ° Billings > Boise * Boston * Buffalo * Butte * Chicago * Denver * Detro# * Ei Paso 
FR. Worth Houston * Kansas City » Lincoln (Neb.) + Los Angeles * New Orleons * New York * Oakland *Okichome City 


OCTOBER 20, 1958 Philadelphia > Phoenix > Portland * Pueblo > Salt Lake City * San Francisco * San Leandro > Seattle > Spokane * Wichita 





AMERICA’S 
COMPLETELY 
DECAY-IMMUNE 
POWER LINE POLE 


@ Once installed, Life-Span 


Western Red Cedar Poles 
will furnish many MORE 
years of trouble-free serv- 
ice at far less per annum 
maintenance costs. 


This trade mark on a pole is 
truly a symbol of quality! 
Life-Span, butt-to-tip clean 
poles, are the result of years 
of continuous research cou- 
pled with the entire produc- 
tive energies of one company 
—concentrated on the single 
objective of developing poles 
that are completely immune 
to decay. If you are con- 
cerned about pole-line main- 
tenance costs, Page & Hill 
can help you. 


PAGE & HILL, Inc. 


Minneapolis 3, Minnesota 





LIFE-SPAN Western | 
Red Cedar Poles or | 


Treatment to compl 
with all approved E. L 
or A.W.P.A. non-pressure 
specifications. 


NOW «++ Page & Hill maintains 
three mechanized yards and treat- 
ing plants with modern handling 
equipment to supply you promptly 
and efficiently. 


— 
ader 


. - eliminates guesswork and fail- 
ures from guy wire anchoring. The 
device, called the Hydra-Drive 
Anchor Spreader, makes it possible 
to definitely determine whether an 
anchor has opened. The spreader 
indicates either an open anchor or 
an obstruction. It is slid over the 
anchor rod and seated against the 
anchor top. A pumping motion ex- 
pands the anchor. 

Production Metal Manufacturing 
Co, Box 3415 Maplewood Station, 
St. Louis 17, Mo. 


Mobile Radio .. . 


- « uses transistors to power both 
transmitter and receiver. Units are 
available either for mounting in the 
front of a car or truck or for place- 
ment in the trunk. Transistor-pow- 
ered designs may be used in low 
band frequencies (25-54 mc), high 
band (144-174 mc), and UHF 
(450-470 mc). 

General Electric Co, Communica- 
tion Products Dept, Electronics 
Park, Syracuse, N. Y. 


Fiber Conduit .. . 


. « » has integral flush coupling that 

cuts laying time up to 26% by 

eliminating assembly of separate 
(Continued on page 122) 
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S «C’s XS Cutout doesn’t 
break the fuse link 


It’s standard practice for the lineman to 
slam the fuse tube into the upper con- 
tact. There’s always a chance that he 
may be closing in on a fault, so a de- 
cisive thrust is required. But when the 
fuse tube slams into place, the thrust is 
transferred downward, tending to col- 
lapse the toggle and break the fuse link. 


S&C’s Type XS Cutout has been de- 
signed to prevent such link breakage. 
Instead of using the fuse link itself to 
restrain the toggle, the XS Cutout uses 
the cable flipper (see illustration, left) 
to lock the toggle in place until the fuse 
link melts. Yet this locking action in no 
way impairs the high-speed flip-out of 
the link cable during circuit interrup- 
tion. The flipper, powered by a husky 
torsion spring, insures split-second ter- 
minal separation. 

The XS Cutout can be used with Loap- 
BUSTER®, S&C’s Portable Loadbreak 
Tool, permitting full load switching with 
the cutout at no extra cost. For full in- 
formation, write for Descriptive Bulle- 
tin 511, SeC Electric Company, 4421 
Ravenswood Ave., Chicago 40, Ill. In 
Canada: S&C Electric Canada, Ltd., 
8 Vansco Road, Toronto 14, Ontario. 


DISTRIBUTION 
CUTOUTS 


Disconnects * Cutouts * LOADBUSTER ® 
Load interrupters * Metaliclad Switchgeor 
Fuse Links * Power Fuses 





POWER and CONTROL 


CABLES 


Insulated and jacketed with modern plastics 


600-1000V 
SD CONTROL CABLE 


Flexible stranded 
conductors  insu- 
lated with poly- 
ethylene. Nylon 
et et over insu- 
ation provides 
extra protection. 
Mylar tape over 
cabled conductors, 
polyvinyl chloride 
outer jacket. 


600-1000V 
STATION CONTROL CABLE 


8 


Conductors _insu- 
lated with “— 
ethylene. S. I. C. 
rating (2.3%) and 
Power Factor rat- 
ing (.0008) re- 
mains constant at 
high frequency. Mylar tape over cabled con- 
ductors, polyvinyl chloride jacket overall. 


ATHODIC PROTECTION 
CABLE 


SUPERVISORY 
CONTROL CABLE 


Conductors poly- 
ethylene or poly- 
vinyl chloride 
insulated. Polyeth- 
ylene or polyvinyl 
chloride jacket. 
With or without 
shielding. Color- 
coded to IPCEA 
specifications or as desired. Composite 
types with twisted pairs available. 


US DROP CABLE 


STREET LIGHTING 
CABLE 


Thermoplastic 
series lighting ca- 
bles for direct 
burial, in ducts or 
overhead. Highly 
resistant to earth 
acids and alka- 
lies, moisture, 
sunlight and weather. With either poly- 
ethylene or polyvinyl chloride insulation 
and either polyethylene or polyvinyl chlo- 
ride jacket. Shielded types available. 


POLE & BRACKET 
CABLE 


For use from 
street lamp base 
or overhead cir- 
cuit to lighting 
fixture. Insulation 
is polyvinyl chlo- 
ride, jacket is 
polyethylene. Op- 


erates at relatively low voltage between 
conductors, high voltage from conductors 


to ground. 


IGURE 8 


POLE & BRACKET CABLE 


For 0-600V service. 
Insulated with 

lyviny! chloride. 

s not deterio- 
rate with age or 
weather, resists 
abrasion and me- 
chanical damage, 


is not affected by common chemicals nor 
electrolysis. Will not support combustion. 


c 


Polyethylene insu- 
lation with poly- 
vinyl chloride 
jacket or special 
polyethylene jack- 
et. Highly resist- 
ant to most acids, 
alkalies and chem- 


icals usually found in corrosive soil areas, 


Designed espe- 
cially to provide 
flexible branch cir- 
cuit runs between 
overhead bus feed- 
ers to shop and 
plant equipment. 
Conductors are 
color-coded. Insu- 


lation and jacket are polyvinyl chloride. 


SUPERIOR CABLES are manufactured under a rigid quality control system and 
are thoroughly tested prior to delivery to assure satisfactory performance. 


For complete information and prices, write 


SUPERIOR CABLE CORPORATION 


Hickory, North Caroline 


3465 


| 








Fibre Conduit .. . 


(Continued from page 120) 


couplings on the job. The new 
Orangeburg CA Conduit is used for 
concrete encasement. The plastic 
coupling produces a_ water-tight 
joint. It eliminates the necessity of 
staggering joints in the trench and 
means less tooling. The coupling fits 
flush with the outside diameter of 
the conduit, permitting storage in 
even stacks. 

Orangeburg Manufacturing Co, 
Orangeburg, N. Y. 


Lighting Control .. . 


. . . Operates without tubes or tran- 
sistors. A cadmium sulfide photo- 
conductive cell operates a relay 
directly. These Series 6600A units 
handle up to 1,000 w incandescent, 
mercury vapor, or fluorescent fix- 
tures. Standard factory setting for 
turn-on is 1.5 + 0.5 foot-candles. 
Turnoff is 1-2 footcandles higher 
than turn-on. Other settings are 
available on order. Power consump- 
tion averages 0.5 w. Units are avail- 
able with a variety of mountings. 
Fisher-Pierce Co, 82 Pearl St, S. 
Braintree 85, Mass. 


Four Trencher Models . . . 


... feature V-shaped discharge con- 
veyor driven by an independent hy- 
draulic drive and controlled from 
the operator’s seat. The J-20, J-30, 
J-40, and JS-30 models have 
non-packing, anti-friction-bearing- 
mounted tracks, dual support and 
drive on both ends of crawler pins, 
and 16x3-in. hydraulic steering 
brakes. Additionally, the JS-30 has 
a power-shifted, power-tilted digging 
wheel and a_ power-raised and 
lowered crumbing shoe. 

Cleveland Trencher Co, Cleveland, 
Ohio. 
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Close-up of Deita-Star Integrated Crane 
Conductor System with 500a collectors. 


PRR SHOP SAVES CRANE COSTS, UPS EFFICIENCY 


with DELTA-STAR Integrated Crane Conductor System 


Fifteen overhead cranes are powered from this 
2760-ft. DELTA-STAR 3-rail conductor system in 
the Pennsylvania Railroad’s new freight-car-repair 
shop at Hollidaysburg, Pa. Two of these huge 
crane runways were installed here. 

With aluminum conductor systems in place 
of steel, PRR has engineered savings in many 
categories: 


SAVED TRANSFORMERS: The aluminum systems 
eliminated three transformer substations that would 
be needed with steel conductors. 


SAVED FEEDER RUNS + Only the center tap was 
needed with this non-magnetic system. 


SAVED BOOSTER CABLES + Cranes operate a quarter 
mile from feeder without boosters. 


BETTER PERFORMANCE «+ Close conductor spacing 
and system characteristics minimize voltage drop, 


improving crane performance and reducing motor 
breakdowns. 


LOWER OVER-ALL COSTS + Integrated package 
design, lightweight components, adequate voltage 
supply —these cut engineering and installation costs, 
and continuously reduce operating expense for the 
Pennsylvania Railroad. 


Similar DELTA-STAR Integrated Systems are in 
use on runs as short as 50 feet, with voltages to 4160 
and amperages to 6000, on cranes, ore bridges, 
ship unloaders, etc. Standard systems are available 
to meet your needs; aluminum, bronze, or copper 
conductors including enclosures. Call your nearest 
Delta-Star representative, or write Dept. 147, 
Delta-Star Electric Division, H. K. Porter Company, 
Inc., 17th & Cambria Sts., Philadelphia 32, Pa. 
District offices in principal cities. 


H.K. PORTER COMPANY, INC. 


DELTA-STAR ELECTRIC DIVISION 


Connors Steel, Delta-Star Electric, Disston, Forge & Fittings, Leschen Wire Rope, Quaker Rubber, 
Refractories, Riverside-Alloy Metal, Vulcan-Kidd Steel, H. K. Porter Company (Canada) Ltd. 


ELECTRICAL WORLD e@ October 20, 1958 





“Blue Sky goes practical...with new materials 


developed through plowback of earnings 


into pure research... 


WESTINGHOUSE CL REACTOR GAINS 
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EXTRA STRENGTH, LONGER LIFE 
... SIZE AND WEIGHT CUT 30% 


Earnings reinvested in pure research have produced new “miracle”’ ma- 
terials that are virtually ageless. Westinghouse has applied these “‘blue 
sky”’ developments to the construction of its line of current-limiting 
reactors. The new construction practically eliminates aging and main- 
tenance problems, provides extra mechanical and dielectric strength, 
reduces size and weight. 

One new material, a glass-reinforced polyester compound, with three 
times the compressive strength and ten times the tensile strength of 
concrete, is molded into cable-holding cleats. Its resiliency enables 
reactors to withstand severe short-circuit stresses, permits expansion 
of conductors during overloads. 

Another new material, a special reinforced resin, bonds the cleats 
together, providing greater column strength, resistance to stresses be- 
tween units and closer spacing, without braces. 

Unlike concrete, the polyester-glass is impervious to moisture and 
atmospheric conditions, will not age or deteriorate under normal opera- 
ting conditions . . . this gives the Westinghouse CL reactor unequaled 
durability, with almost no maintenance. 

Lightweight aluminum cable now becomes practical. This, together 
with the lighter, smaller cleats, reduces the reactors’ overall size and 
weight by 30%. 

Call your Westinghouse representative for the full story of these 
exceptional reactors — in all ratings for indoor and outdoor service . . . 
Or write Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-70870 


you CAN BE SURE...1F ITS 


Westinghouse 


Cross-section of Westinghouse single-phase CL reactor, with close-up view of 
glass-reinforced polyester molded cleats. 
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Three-phase integral reactor 
(above) and single-phase reactor 
below) are both constructed 
with the super-durable, non- 
aging materials developed 
through pure research by West- 
inghouse. 
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‘Che Strand with 
‘rharee Separate 


Coating Weights 


ri 9 


coating oe 


coating 


coating 


To meet the full range of field conditions, Bethlehem offers strand 
with three separate coating weights — A, B, and C. Coating A, the 
lightest, is equal to extra-galvanized. Coating B is twice as heavy. 
C, which offers the greatest protection of all, is a triple-weight coat- 
ing. Thus you can get exactly the right “armor” for each individual 
installation. 

The coatings are made of dependable zinc, which guards the steel 
wires from corrosion. Whichever weight you choose, the coating will 
be uniform and ductile, and tightly bonded to the steel. 


BETHLEHEM STEEL CoMPANY, BETHLEHEM, PA. On the Pacific Coast Bethlehem products 
are sold by Bethlehem Pacific Coast Steel Corporation. Export Distributor; Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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The Management Newsletter 


(This is the second of three articles on economic depreciation) 
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How Economic Depreciation Works 


The purpose of depreciation is to recover the value of capital invested in property 

during the useful life of the property. The traditional way of doing this is to 

write off the original cost of the property in equal installments over its useful 

life. Thus, if an item of property cost $100, and has a useful life of four years, 

the owner would write off $25 a year for four years. At the end of that time, the 
Finance value of his original investment would have been recovered. 


This method of depreciation works fine as long as the dollar is stable. But if 
the dollar loses purchasing power during the four years, the owner will not have 
recovered the full value of his original investment. He will have recovered $100, 
but that $100 will not be worth as much as the $100 he had invested four years 
before. He will not have recovered the value of his invested capital—and the 
chances are he will look around for a different method of accounting that will 
allow him to recover it. 


U. S. industry, finding itself in the position of the owner, has come up with 
several ideas on how to alter depreciation accounting so as to recognize changes 
in the value of the dollar. These suggested changes have been dubbed economic 
depreciation. 


The formula above states the principle of economic depreciation in its simplest 
form. It recognizes changes in the value of the dollar by converting the original 
cost of property into current dollars by application of an appropriate price index. 
Depreciation is then computed in the normal manner. 


Although this is not the only method proposed to recognize changes in the 
dollar’s value for depreciation purposes, it is the simplest and the most important. 
A previous Management Newsletter (EW, Sept. 1, 1958, p 71) discussed the “re- 
placement concept” of economic depreciation, which was found to have many 
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disadvantages. But most proponents of economic depreciation feel that the “re- 
placement concept” is a red herring—introducing complications to no purpose 
—and that replacement has nothing to do with the problem. 


A committee from the utility industry rejected this “replacement concept” three 
years ago, when it conducted an objective study of economic depreciation. The 
committee’s report, which is the basis of this article, took pains to point out 
that the purpose of economic depreciation is not to build up a replacement fund 
sufficient to pay for new equipment as the old wears out. It is simply to maintain 
the purchasing power of the original investment. 


Even if the purpose of depreciation were to provide for replacement of property, 
economic depreciation would not accomplish this. For example, consider the 
case of a $100 piece of equipment with four years of useful life (see chart 
opposite). Suppose that prices rise 25% of original cost in each of the four 
years. Depreciation is adjusted upward each year by the amount of inflation in 
price level. Then the amounts for each year are: $31.25, $37.50, $43.75, and 
$50.00—a total of $162.50 for an item whose replacement will cost $200. 


What economic depreciation will do, when coupled with appropriate rate-making 
and adequate earnings, is just what depreciation is intended to do—recover the 
full purchasing power of the dollars originally invested in the property. 


Economic depreciation is of particular concern to utilities for two reasons: First, 
the ratio of investment to revenue is higher in utilities than it is in most indus- 
tries. Second, non-regulated industries have been able to offset the understatement 
of depreciation by raising their prices and building up retained earnings to a much 
greater extent than has the utility industry. 


The committee found that for the sample year 1952, the excess of economic 
depreciation over the recorded amount for all Class A & B electric utilities 
came to about $200 million. 


How Can Economic Depreciation Be Measured? 


Economic depreciation can be measured easily by converting the original cost 
of property to present-day cost, and calculating depreciation on the basis of the 
present-day cost. All that is needed is an index of inflation (or deflation) since 
the time of purchase. Just which index to use has been the subject of some 
controversy. In fact, opponents of economic depreciation have advanced the 
argument that it is impossible to measure precisely the effect of changes in price 
level on depreciation—and for that reason economic depreciation cannot be 
recognized. The committee found, however, that “measurement of the change 
in the value of the dollar is subject to no more uncertainty (possibly much less) 
than measurement of the other factors which underlie the determination of the 
annual depreciation provision, such as productive service life, etc.” 


Several indexes have been suggested as yardsticks of inflation. Examples are 
the Handy-Whitman Index of Utility Plant Construction Costs, various indexes 
of a company’s own construction costs, and the Wholesale Commodity Price 
Index of the Dept of Commerce. The Bureau of Labor Statistics’ Consumer 
Price Index finds the most favor, even though it does not measure inflation in 
costs of materials the utilities buy. Advocates of economic depreciation feel that 
it is the general price level that should be measured, and not just prices the 
utilities pay for goods. They reason that the object of economic depreciation is 
to preserve the investors’ capital—not to replace the utilities’ property. The 
investors have provided this capital; they are affected like everybody else by the 
cost of living. The capital to be recovered could therefore well be measured in 
terms of general purchasing power. Economic depreciation proponents hasten 
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Economic Depreciation Does Not Provide for Replacement 


200 


$50.00 


Total 
Charged 
$162.50 


Parr 


Price Index & Dollars 
_ 
= 


$37.50 


Original Ist Year 2nd Year 3rd Year 4th Year 
Cost 


$100 Economic Depreciation Charges 


(Plant Item Costing $100 with Life of 4 Years 
Price Index Rising 25 Points per. Year) 


to add, however, that any of these indexes would suffice, and would do the job 
of capital recovery much better than none at all. 


What If Prices Go Down? 


Long-term price deflation would be a new experience in U. S. history—in the 
past 100 years no such trend has shown itself. However, if prices should reverse 
themselves and go into a decline, proponents of economic depreciation see no 
disadvantages. In the first place, prices would have to drop some 30% before 
economic depreciation would be less than that based on original cost for the 
average Class A & B utility. This is because prices averaged about 30% below 
present levels at the time of installation of property now in service. 


If prices should decline substantially, however, the committee felt that economic 
depreciation would still be sufficient to protect the investor, and that capital would 
not be impaired. The important point is that economic depreciation would still 
be in line with the current value of the dollar—allowing for increases and 
decreases with equal accuracy. Actually, during such a deflation, the lower 
dollar figure for depreciation would probably be welcome. 


How Would the Accounting Work? 


Accounting for economic depreciation would not be difficult, say its advocates. 
The arithmetic involved is simple enough. For example, take the ideal situation 
in which dates of installation are known for all property in service. The process 
then is to convert the dollars of original cost to current dollars by using an 
appropriate price-index number for each year. Then the current depreciation 
rate is applied to the adjusted original cost dollars. 


If dates of installation of all property are not known, a substantially accurate 
result can still be achieved artificially, the committee found, by application of 
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the “first-in-first-out” principle by which each year’s retirements are assumed to 
be of the oldest plant. 


The table below illustrates a common situation in which property is divided 
into groups for depreciation purposes. Each of the groups consists of somewhat 
similar units for which average life can be determined. Average life is a com- 
posite of the lives of the individual units. It is applied to the property in service 
until the last unit has been retired. 


Property in service each year is translated into current dollars by applying an 
appropriate index to its historical cost. Capital recovery required to assure no 
loss of purchasing power of the original investment is the current-dollar value 
of the property divided by its service life. Net salvage is already in terms of 
current dollars, and therefore needs no translation. As the example shows, 100% 
of the capital committed to the property is recovered in terms of current dollars 
for the years in which the amounts are returned. 


There need be no sweeping changes in methods of recording economic deprecia- 
tion in accounts, either. It could be recorded simply by an entry reflecting the 
difference between economic depreciation and depreciation based on original 
cost. The account might be covered by a footnote to the income statement and 
balance sheet. 


This would be an equity capital account, and no charges should be made to it 
except in the form of liquidating dividends or debits in the event of deflation to 
the point where original costs exceeded current-dollar costs. 


Depreciation based on original cost, and the reserve accumulated thereby, would 
be accounted for as they are at present. Neither should utility plant be restated, 
but carried on a company’s books at original cost, just as it is today. 
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illustration of Recovery of Capital Committed to Plant or Equipment 


$1,000 spent for property at beginning of Year 1 
This property gradually disposed of during 10-year period 
Average life is 5 years 


Surviving Property in 
Property Index Service Portion of 
Measured in ofthe Measuredin Required Committed Cumulative 
Historical Dollar's Current Capital Capital Portion 
Dollars Value Dollars Recovery Depreciation Recovered Recovered 


1000 


(a) (b) boast) citeonll stich ( -*x 


) (h =g Accum.) 


$950 1.00 $950.00 
850 -98 868 .00 
750 96 780.00 
650 .88 734.00 
550 .78 705.00 
450 72 625.00 
350 72 486 .00 
250 72 347 .00 5% 96% 
150 .67 224.00 , ‘ 3% 99% 

50 .65 77 .00 —8.00 ‘ 1% 100% 


Note: The recovered capital (Column d) is either returned to the investor or reinvested in additional plant or equipment. If 
returned to the investor when recovered, it is clear that he will have had returned to him the purchasing power of the capital 
originally committed. If the amounts recovered are recommitted to the business by reinvestment in new plant or equipment, and 
the recommitted capital is recovered in the same manner, the purchasing power of the originally committed capital will be similarly 
protected. Source: AGA 


19% 19% 
17% 36% 
15% 51% 
13% 64% 
11% 75% 

9% 84% 

7% 91% 
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CRS Per. ss 
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Conductor is put under 
controlled tension, which 
is maintained during en- 


tire insulating process. Buty! insulation Is 


extruded downward 
around conductor. 


Here’s how 
Roebling VCV 
works! 


Strand wrapped in semi- 
conducting tape goes up 
through 4-story, high- 
temperature tube. This 
drives out gases and 


Vulcanization takes 
place continuously and 
uniformly in vertical tube. 
Constant high steam 


pressure assures dense, 


moisture from core, and sound insulation. 


preheats the conductor 
for more uniform curing. 


Insulation never touches 
anything until high-pres- 
sure water cooling is 
complete. The result is 
unvarying roundness, 
smoothness and concen- 
tricity of butyl insulation. 


Conductor 
is Always 
Dead 


Center 


ROEBLING’S 15 KV CABLE HAS UNIFORMLY HIGH 
CORONA LEVEL AND DIELECTRIC STRENGTH. 
VERTICAL CONTINUOUS VULCANIZATION ASSURES 
UNUSUALLY LONG TROUBLE-FREE CABLE SERVICE. 


If you sliced a length of Roebling’s VCV 15 kv 
Cable into cross sections, you’d find that every inch 
is uniform, every inch is round, and in every inch 
the conductor is exactly centered! 


VCV is responsible for the exceptional quality of 
this new high-voltage cable. No longer will you buy 
cables in which the conductor has “snaked,” or that 
has flattened, scraped, blistered or abraided insu- 
lation. Because insulation is the same thickness 
and density for the length of the cable, dielectric 
strength and corona level are uniformly high. 


ROEBLING VCV 15 kv CABLES 
are available in a complete range of 
conductor sizes and insulation thicknesses 
Write today for more facts about the longer, better 
service you'll get with Roebling VCV High-Voltage 


Cable. Electrical Wire Division, John A. Roebling’s 
Sons Corporation, Trenton 2, New Jersey. 


ROE BLING 
Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and Iron Corporotion 
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METAL-CLAD SWITCHGEAR 


Now available are I-T-E Walk-In Shelters for 
housing metal-clad switchgear in outdoor loca- 
tions. These are being produced to meet a grow- 
ing demand, and already two installations of this 
I-T-E development are in progress. They render 
the big service of permitting personnel to main- 
tain switchgear in defiance of weather. These 
I-T-E Walk-In Shelters feature all the following 
advantages: 


Completely gasketed doors, side sheets and 
frames. Doors are sealed with cellular neo- 
prene sponge; side sheets and frames are 
sealed with wool felt, impregnated with 
chromite. 


All parts are treated for rust resistance, 

painted and baked prior to assembly. This 

protects the metal against rust and corrosion. 

Further, the bottom of the entire unit is 
Hinged rear doors afford easy access to rear of switchgear. undercoated. 
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to Protect Service Personnel Against Weather 


The shelter is completely self-sustaining. It is Space is provided for storing grounding de< 
equipped with ventilating louvers, lights, vices or spare circuit breakers. 


heating units and convenience outlets. Nonskid flooring insures safe footing for 
operating personnel. 


Standard shelters are available for any size 
switchgear assembly. 


The entire structure is strong enough to be 
pier mounted, if desired, with resulting in- 
creased savings. 


Hinged rear doors afford easy access to rear For complete information about I-T-E Walk-In 
of switchgear. Shelters for switchgear, contact your nearest 
1-T-E sales office or write Switchgear Division, 
Transformer connections can be made through I-T-E Circuit Breaker Company, 19th & Hamilton 
weatherproofed throats, roof bushings, or Sts., Philadelphia 30, Pa. In Canada: Eastern 
underground cable, as required. Power Devices Ltd., Port Credit, Ont. 


(Tf I-T-E CIRCUIT BREAKER COMPANY 
Y PHILADELPHIA, PENNSYLVANIA 
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Reddy Kilowatt Kicks Off New 


The Reddy Kilowatt Recom- 
mended Dealer Plan to link utility 
companies and dealers on the one 
hand and the public on the other, 
and through the sales of appliances 
to insure a widening market for the 
sale of electricity, has been estab- 
lished by Reddy Kilowatt Inc, New 
York. 

Under this plan, the utility en- 
dorses dealers in its area who meet 
certain requirements. The company 
supplies, as identification, a Re- 
commended Dealer decal for the 
store window, a framed certificate, 
and a cut to be used in newspaper 
ads and other promotion. 

For the utility, Reddy Kilowatt 


has issued a packet which includes 
a copy ofthe plan, telling the role of 
the utility, the dealer qualifications 
necessary, and how and why the 
utility should join; the approved 
guide for dealer use telling the 
dealer of his part in the program; 
and an outline of Reddy Kilowatt’s 
1959 program. 

Qualifications which each dealer 
must meet to be certified as a Reddy 
Kilowatt Recommended Dealer in- 
clude: 

® Maintain a place of business 
within the utilities’ service area, 
containing at least 200 sq ft of floor 
space devoted to the display of 
major electrical appliances. 


Home Center Features Electric Living 


Public Service Co of Oklahoma is one of the suppliers to the Tulsa 
Home Information Center, established to furnish information to prospective 
home buyers. The utility helps stimulate construction of electrical homes 


with the kitchen display shown above. 


Another display, furnished by the NECA Housepower Assn, illustrates 
the minimum adequate wiring for an electrical home and thus focuses 
attention on the importance of proper wiring. 

The 3,000-sq ft center provides information on construction, purchases 


and financing of homes. 
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APPLIANCES 


Dealer Plan 


e Provide satisfactory service on 
appliances sold. 

e@ Maintain adequate and trained 
sales personnel. 

e Vigorously and _ consistently 
promote the sale of appliances. 

Also, the utility may place addi- 
tional qualifications on dealers as 
it desires. 

The utility in turn will: 

e Advertise extensively to pro- 
mote the sale of electrical appliances 
through dealers. 

@ Make space available in the 
office of the utility for display of 
dealer’s appliances. 

e Have company home service 
personnel available for demonstra- 
tions. 

© Conduct meetings for the in- 
struction of dealer personnel on 
such subjects as company pro- 
cedures, sales training, and appli- 
ances. 

Two utilities have already run 
pilot test programs on this new 
dealer plan. 

Jersey Central Power & Light 
Co/New Jersey Power & Light Co, 
which originated its plan about 
six years ago, has found it ex- 
tremely succesful. George A. En- 
gles, manager, residential sales, says, 
“It is a means of giving certain 
selected dealers in our area pre- 
ferential treatment and building up 
their prestige in the eyes of their 
customers. It helps sales. It shows 
the dealer handles reputable mer- 
chandise and gives good service. 
And the dealers like it. One proof 
is by the wide use of the decal in 
their stores.” 

Atlantic City Electric Co which 
has been using its plan for two 
years has also found prestige is one 
of its big factors. It gives the dealer 
confidence in himself since it 
makes him believe he’s a little bit 
better, according to Iver C. Dixon, 
general sales manager. Dealers get 
utility service through a bi-monthly 
newspaper, “Sales Generator”, 
home service demonstrations and 
assistance in preparing stores for 
promotions. 
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10 TIMES MORE INSULATION RESISTANCE 
WITH KAISER ALUMINUM HIGH VOLTAGE 
KALZONE INSULATED CABLE! 


A year-long analysis of 393 full-length reels of 
Kaiser Aluminum Kalzone insulated cable showed 
that more than 93% of the lengths tested exceeded 
an insulation resistance constant “K” of 100,000 
... ten times greater than current IPCEA require- 
ments of 10,000! 

More than 5% of the balance tested exceeded 
a 50,000 “K,” and 3% of 1% fell between 25,000 
and 50,000. 


Laboratory tests prove Kalzone provides best 
protection against ozone, heat, moisture 


EXPOSURE TO .025 — .030% OZONE 
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AFTER 672 HOURS IN 121°C. AIR OVEN 
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TYPICAL LABORATORY 
TEST VALUES 
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' 
' 
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10 20 30 40 50 60 
HOURS EXPOSURE WITHOUT FAILURE 


OZONE RESISTANCE 
Unaged —Withstands more than 72 hours in .025-.030% ozone 
without failure. 


Aged—Still withstands more than 72 hours in .025-.030% 
ozone without failure after 672 hours in a 121°C. Air 


Kaiser Aluminum Kalzone insulated high voltage cable is 
laboratory tested and quality controlled during actual pro- 
duction to assure proved quality with every reel. Get full 
details on this low cost, lightweight aluminum power cable 
now. Contact the Kaiser Aluminum sales office listed in your 
telephone directory. 


Kaiser Aluminum & Chemical Sales, Inc., 919 N. Michigan 
Avenue, Chicago 11, Illinois. 
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AIR OVEN 672 HRS. AIR PRESS. 
@ 121°C @ 127°C 


AGED 
AFTER 672 HOURS IN 
121°C. AIR OVEN 
FURTHER AGING AS 
INDICATED ABOVE 


HEAT RESISTANCE 


Unaged—Practically unaffected by Air Pressure or Air Oven 
Tests. 


Aged—Actually improves in per cent of original tensile 
strength and elongation in Air Pressure and Air Oven 
Tests, after 672 hours in 121°C. Air Oven. 


MOISTURE RESISTANCE 
MECHANICAL 


Unaged—Less than 5 milligrams absorption in standard Gravi- 
metric 7-day Test. (IPCEA, 15 mgms.) 


Aged —After 672 hours in a 121°C. Air Oven, less than 7 milli- 
grams absorption. 


ELECTRICAL 
Unaged—Less than 2% increase in Capacity in 1-14 day EM-60 
Test. (IPCEA, 5%.) 


Aged —After 672 hours in a 121°C. Air Oven, less than 4 of 
1% increase in capacity in 1-14 day EM-60 Test. 


/ 
ALUMINUM 


KAISER 


IF IT CARRIES CURRENT, Sg, CARRIES IT! 





News About People 


Milstead Becomes Brockton Edison President 


Paul E. Milstead has been elected president of 
Brockton (Mass.) Edison Co, succeeding Louis F. 
Eaton who retired on October 1. Lawrence A. 
Baltzell has been made vice president. 

Milstead has been with the company since 1955 
when he came from Tampa Electric Co to fill the 
vice presidency. Prior to that time he had been with 
Hoosier Public Utility Co in Indiana and Stone & 
Webster Service Corp in New York. 

Baltzell comes from Blackstone Valley Gas & 
Electric Co where he served as general superin- 
tendent since 1950. He also served in various ca- 
pacities with El Paso Electric Co, Texas-New 

Mexico Utilities and Southwestern Public Service Co. 
MILSTEAD BALTZELL 


Horsfield Gets New Assignment at LILCO 


Long Island Lighting Co has consolidated its electric and gas 
operations. Three divisions have been formed: (1) Office of pro- 
duction, transmission, and construction; (2) Office of operating and 
customer services, and (3) Office of distribution engineering, meters, 
office, and staff services. 

S. W. Horsfield has become vice president-operations and con- 
struction. His former position was vice president-gas operations. 
Other changes were: C. Kiel to manager, operating and customer 
services; R. M. Grogan to assistant manager, operations and con- 
struction; F. S. Josberger, manager, distribution engineering, meters, 
office, and staff services; C. J. Davis, manager, meter department; 
J. A. McDougall, manager, distribution design division; and J. W. 
Bolton, manager, distribution engineering department. 


Federal Pacific Electric Advances Cole to President 


Thomas M. Cole has been elected president of Fed- 
eral Pacific Electric Co and Joseph S. Thompson has 
been made honorary chairman. 
Cole, 36, has been executive vice president of the 
company since 1954 when Federal Electric Products Co 
and Pacific Electric Manufacturing Corp merged. 
Thompson entered the electric apparatus industry in 
1906 when he founded the Pacific Electric & Manu- 
facturing Co in Napa, Calif., on borrowed capital of 
$1,000. In 1928 General Electric Co acquired control 
of the company and operated it as a subsidiary for six 
years. Thompson was able to repurchase the company 
in 1934 and become president. After the 1954 merger A te 
he continued as president. THOMPSON COLE 
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Danforth Made Vp 


Central Surveys, Inc, has elected 
Fred C. Danforth vice president. 
A member of the firm since its in- 
corporation in 1945, he was named 
secretary in 1947. Gage E. Parker, 
newly elected secretary and treas- 
urer, succeeds Danforth as secretary 
and also assumes the post of the late 
A. E. Beal, who was treasurer. 
Parker will continue to direct em- 
ployee surveys in his new assign- 
ment. 


PERSONAL BRIEFS 


Robert J. Cooper has been ap- 
pointed operating manager of the 
Georgia Power Co, succeeding 
H. P. Whitehead who has been 
elected a vice president. 


British Columbia Electric Co has 
named Edward F. Fox director of 
public information for regional 
offices. 


J. C. Milton, chief engineer of the 
Gibson County Electric Membership 
Corp, Trenton, Tenn., has been ap- 
pointed manager of the cooperative. 


The following have retired recently: 
Weaver E. Holland, vice president 
of Dallas Power & Light Co; 
William W. Wishard, administrative 
engineer in the office of the engi- 
neering vice president, Common- 
wealth Edison Co; and A. C. Rogers, 
supervisor of Eastern Division of 
Empire District Electric Co. 


Virgil K. Rowland, assistant secre- 
tary and assistant treasurer, has 
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Operating Dependability 


an Important Advantage of 


Diamond Television camera has been 
SEEING water level in boiler for 
almost nine years. 


75,840 Hours 


of Operation 


(with Original 
Camera 
Pickup Tube) 


At the Wood River Station of \ 
the Illinois Power Company, 
this Diamond “Utiliscope” has 
been in continuous operation 
since 1949. It has a job where 
dependability is all important: 
watching the water level in a 
big central station boiler. The 
original camera pickup tube is 
still in service . . . a record 
of more than 75,840 hours 
(nearly nine years) of opera- 
tion. Routine maintenance is 
the only service required since 
installation. 

Diamond “Utiliscope’"’"—Heavy Duty Television—is dependable, durable, 
resistant to time and difficult operating conditions. It is saving money and 
improving operation in steel mills, foundries, mines, and a wide variety of 
manufacturing plants. Use the coupon below to obtain more information. 


Operator at boiler board SEES boiler 
water level on Diamond Television screen. 


DIAMOND POWER SPECIALTY CORP. 
ELECTRONICS DIVISION, P.O. BOX 58KK 
LANCASTER, OHIO 


Please send me without obligation a copy of bulletin 
showing how Diamond Industrial Television will help 
me reduce costs and improve operations. 


Name 
Title 


thine asilan Bh 





SINCE 1946, DIAMOND 
HAS MANUFACTURED 
QUALITY TELEVISION Company 

FOR INDUSTRY ih i i Re ee ee 


pee Se ae niente ane = . 








been appointed head of Detroit 
ecee50d | Edison Co’s New York office, suc- 


ceeding Russell C. Vernon, retired. 


Ebasco Services Inc has named H. 
K. Fairbanks consulting engineer; H. 
W. Stuber, chief concrete-hydraulic 
design engineer, and A. T. Larned 
associate consultant in the consul- 
ting engineering division. 


e e . e William King has joined Common- 
The choice of specialists Zn wealth ceskene hg as consultant in 


the Houston, Tex., office. 


reconditioning insulating oil Thomas W. Connette will retire on 


Jan. 1 as vice president and Western 
Division manager of the New York 
State Electric & Gas Corp. 


Recognized authorities in oil purification, McHugo Contractors of 
Mankato, Minnesota, get these results with CFC Purivac®: 

Oils with a neutralization number as high as 0.770 are reduced 
to .012; interfacial tension is increased from 14.6 dynes per cm to 
36.1; dielectric strength is restored to 35 (plus) KV. 

This mobile CFC Purivac® unit filters, dehydrates, and degasifies John H. Schuler, vice president in 
insulating oil in one automatic operation. Cranite (fuller’s earth) charge of operations at Anderson 
removes asphaltenes, acids, water. Purivac® operates in the field Electric Corp, has asumed the addi- 
on energized equipment or at a central reclaiming station. tional duties of assistant general 

For technical literature, or engineering assistance, write to manager. 

Department EW. 3 
Line Material Industries has named 
COMMERCIAL FILTERS CORPORATION R. C, Hitchcock plant manager of 
the central plant at South Milwau- 
kee, Wis., succeeding A. E. Perlman 
who has resigned and is moving to 
Phoenix, Ariz., for health reasons. 


MELROSE 76 MASSACHUSETTS 


N MELROSE MASSACHUSETTS AND LEBANON NDIANA 


i a: Cecil W. Wilson, Chicago branch 


ie TRANSFORMERS sales manager of Exide Industrial 


= Crapo = Fd Division, Electric Storage Battery 


ee alvanizing Ve ve Co. has retired. 
Signs along (Oe S | he “or. (onus 


the lines of J. H. Holan Corp has appointed 


i | Donald G. Warner manager of serv- 
Se is ot ice parts department. 
STEEL STRAND 
PERFORMANCE SPECIFY ri Raytheon Manufacturing Co’s Re- 


For dependable performance .. . in- a a ‘ 
sist upon Crapo Galvanized Steel nM AW-PERKINS ceiving Tube Division has appointed 
Strand. Superior tensile strength, | | these two new managers: marketing 


combined with long-life, ruggedness MRE FSI ; 
and workability, makes Crapo y GPE" manager, Joseph J. Grabiec, former 


Steel Strand first choice for guys, COOLING tube sales manager for the Lansdale 
messenger and overhead ground 


wire. RADIATORS | Tube Co; manufacturing manager, 


The famous @rapo galvanizing . 

process provides Mependable pro- George Loomis, formerly | plant 

tection for the steel, prolongs the Engineered by specialists manager of Sylvania’s Burlington, 
expectant life of the strand. to give any make of trans- i lowa receiving tube plant 

former the full economies : : 

and trouble-free operation : eee < 

@ Low maintenance of thermosiphon self-cool- Be Dr William L. Fink, chief of Alco 


me sil | ing. ee Se a ) Research Laboratories’ physical 
@ Laboratory tested an ‘ ~ i. ¢ wick m 
ecatiainuk aan | oval tubes assure optimum metallurgy division, has been ad 
@ Meets highest _ heat dissipating surface vanced to the newly-created position 

quality standards | and free flow characteris- of scientific coordinator for ARL. 
@ A size and grade for ow ee ———. and 
il tical di e Ws avaliabDie for any . 
e Contact aa le | mounting condition. Promotion of Frank J. Anderson 
pber>Today! | tanks | ee from outside salesman to district 

| uilt to customer's design. ei 

"a | manager has been made by the 
Chase Brass & Copper Co. He suc- 


INDIANA Bet 
STEEL & WIRE,CO., INC, at AW -PER SL bad ceeds Melvin A. Pugh who has re- 


Muncie, indiana tired. 
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Leroy Ward has been named 
director of standardization and tool- 
ing of Pittsburgh Reflector Co. 
Donald M. Fink replaces Ward as 
superintendent of the company’s 
Irwin Plant. 


R. M. Swetland, senior illuminating 
engineer for General Electric Co’s 
outdoor lighting department, has 
retired after 35 years of service 
with the company. 


General Electric Co has appointed 
Arthur E. Peltosalo general manager 
of the newly-created new product 
section in GE’s capacitor depart- 
ment. 


OBITUARY 


Pat Dillard, 55. rate manager for 
Texas Electric Service Co, died on 
Sept. 19 in Fort Worth, Tex., after 
an illness of about three months. 


Harry M. Brown, 66, Public Service 
Co of Illinois, died recently. 


Francis X. Doherty, 55, formerly 
vice president and general manager 
of the Niagara Falls Power Co, 
died on Sept. 20 in a Buffalo, N. Y., 
hospital. 


Hervey S. Walker, 78, founder and 
chairman of the board of Walker 
Brothers, Conshohocken, Pa., died 
on Sept. 14 while on a brief vacation 
at Atlantic City. 


Rainey Lou von Lossow, 62, dis- 
trict engineering manager of the 
Westinghouse Electric Corp, died 
on Sept. 12 at Nimpo Lake, British 
Columbia, after a heart attack. 


Walter A. Heinrich, 62, executive 
vice president of James R. Kearney 
Corp, died in St. Louis, Mo. 


Clifford H. Keen, manager of the 
Northeastern Division for Hubbard 
& Co, died suddenly on Sept. 18. 


apparatus sales for the General 
Electric Co in Seattle, Washington, 
died on Sept. 27 after an illness of 


{ wish we had more time 
and personnel to prepare 


for this rate case! 


Your staff is 
overloaded now. 
Call in the specialists and 


let them carry the peak load. 


HOW ABOUT PIONEER? 


GIVE YOUR NON-ROUTINE 
OPERATIONS TO PIONEER 


Design and Consulting 
Engineering Services 


Pioneer has specialized in 
designing power plants for 
56 years. It designs fossil 
fuel, hydro and atomic 
plants. It forecasts load 
growth, selects sites, pur- 
chases and expedites equip- 
ment and supervises con- 
struction. Pioneer’s other 
services include substation, 
transmission and distribu- 
tion studies and design. 


Services in Regulatory 
Matters 


Pioneer offers services in all 
phases of Federal, State and 
Local regulation including 
rate base, depreciation 
analysis, cost of service 
studies, market analysis, 
certificate proceedings and 
rate of return. 


Corporate Services 


Pioneer’s services in corpo- 
rate matters include busi- 
ness and management engi- 
neering advice, financial, ac- 
counting, tax counsel, insur- 
ance, and pension planning. 
It maintains a complete 
stock transfer, ledger and 
dividend disbursement 
service. 


NEw! 


On your letterhead, 
write for 40-page 
booklet, “Pioneering 
New Horizons in 
Power’. Describes, 


Pioneer Service 
& Engineering Co. 


231 South La Salle Street 
Chicago 4, Illinois 


Horace M. French, 50, manager of 


three weeks. 


ELECTRICAL WORLD e@ October. 20, 1958 





Westinghouse 
BURR 


A substantial price reduction for Westinghouse 
substation transformers with load tap changing 
equipment makes this apparatus an even better 
choice for substation voltage regulation. 


This price reduction means that it is now highly 
advantageous to install a Westinghouse LTC 
transformer instead of the transformer plus three 
feeder-type voltage regulators. 


There are many other advantages of the LTC 
transformer which make it today’s first choice 
for both economy and dependability. Here are a 
few of those extra values: 

EASIER, LESS EXPENSIVE INSTALLATION 
— The single-unit LTC transformer requires only 
one foundation, requires less interconnecting 
hardware, cable and disconnect switches. 


COMPLETE COORDINATION — The LTC 


transformer provides better coordination between 
the transformer and regulating equipment regard- 
ing insulation levels, short circuit protection and 
overload capability. 

STATION-TYPE STANDARDS — The LTC 
transformer provides station-type quality, stand- 
ards and dependability. Magamp control fur- 
nishes precise regulation, with a choice of 16-step 
or 32-step regulation. Two or more units can be 
paralleled. 

GREATER PROTECTION Protection with 
arresters is easier and more effective with the LTC 
transformer. One set of bushings means less 
exposure risk. All windings are protected by the 
INSULDUR* insulation system. The 20-year 
warranty on contact life is your assurance of 
investment security on all LTC transformers, 
10,000 kva and below. 
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BETTER NEIGHBORS A substation site 
with an LTC transformer is less cluttered, im- 
proved in appearance. This, with new lower 
sound levels, makes these transformers better 
neighbors. 

A combination of an LTC transformer for bus regu- 
lation, plus single-phase line or feeder regulators to 
re-regulate unbalanced feeder lines, is an ideal ar- 
rangement. This provides the highest quality service 
at the least possible cost. 

For all the facts about the Westinghouse LTC 
substation transformers at the new reduced prices, 
call your Westinghouse representative ... or 
write Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. 
*Trade-Mark 


You CAN BE SURE...1F 11's Westi nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-OES! ARNAZ SHOWS 


J-70808 


cas Tv wonoavs 
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Mr. Don Ralsten, Westinghouse representative, points out 
the economic and operating advantages of load tap changing 
equipment on this Westinghouse substation transformer in- 
stalled on the system of a progressive midwestern utility. 


SMALLER SUBSTATION AREA — The single-unit LTC 
transformer occupies far less area than that required for a 


substation transformer with three feeder-type voltage 


regulators. 
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‘Another Progressive Step by PAGE! 

e Top quality of materials has al- 
ways been a distinguishing feature 
of PAGE Chain Link FENCE. This 
well-known value plus PAGE stand- 
ards of workmanship in fence erect- 
ing by members of the Page Fence 
Association have given continuing 
assurance of reliable protection and 
good appearance. Now another for- 
ward step adds to value certainty. 
Each newly erected fence will be 
identified by a PAGE “REGISTERED” 
metal plate and a dated, numbered 
and signed Registration Certificate 


A PRODUCT OF PAGE STEEL & WIRE DIVISION, AMERICAN CHAIN & CABLE COMPANY, INC 


TUS 


for double assurance 
of quality 

will be given to the owner. Regis- 

tration of your new Page Fence and 

certification of its quality are assur- 

ance of long, dependable service and 

lasting satisfaction. 

PAGE will help you to choose the 
RIGHT fence for you from a wide va- 
riety of fence styles and four supe- 
rior fabric materials—including the 
new acco Aluminized Fabric. For in- 
formation and name of nearest Asso- 
ciation member, write for Folder DH-26. 


Address: PAGE FENCE ASSOCIATION 


National Headquarters * Monessen, Pa. 


PATOTIND 


SuPPORTS CuT CosTS 


Add Your Name 
satisfied customers who say with a twinkle in 
their eye: ‘‘We saved by using P-W.” 


to our ever-growing list of 


Supports—Expanded and solid metal Trays and Ladder—in Galvanized 
Steel and Aluminum, to hold Power and Control Cables and Instru- 
ment Tubing. Specified and Approved for All Types of Governmental, 


Utility and Industrial Jobs. 


The only system that eliminates field cutting and provides 100% 
Galvanized Coverage. Goes up like erector set. Pick out piece and 
install with drive rivets. (Does away with measuring, cutting, drilling 
and time-consuming bolts, nuts and washers or hinges.) 


Write today for New Catalog No. 858 and literature. Save Money 
by Contacting our Representative or P-W direct. 


P-W INDUSTRIES, INC., Manufacturers 


Duncan and Melrose Sts., Philadelphia 24, Pa. 





NEW LITERATURE 


@1-T-E PUBLICATIONS: Order from 
I-T-E Circuit Breaker Co, Small Air Cir- 
cuit Breaker Div, Philadelphia 30, Pa. 

Circuit Breakers: Information on use 
of current-limiting circuit breakers for 
short circuit protection on low-voltage 
systems is given in Bulletin 5043-A, 
20 pp. 

Motor Circuits: Fundamentals of se- 
lective short-circuit protection for motor 
circuits are covered in Bulletin 5040-A, 
8 pp. Features of applications of molded- 
case circuit breakers are reviewed. 

Breakers: 56-p illustrated Speedfax 
catalog contains pricing, dimensional 
and application information on line of 
molded case and large air circuit break- 
ers as well as description of switchgear 
products. 


@ OUTDOOR LIGHTING: Catalog No. 
200 describes line of aluminum and 
plastic outdoor lighting equipment, 
flourescent, incandescent and mercury 
vapor. Magni-Flood Inc, 50 Crary Ave, 
Mt. Vernon, N. Y. 


@ FLUOROCARBON TAPE: 6-p bulle- 
tin tells of line of tapes, includes skived, 
extruded unsintered, extruded sintered, 
and cast films. Joclin Mfg Co, Walling- 
ford Conn. 


@ INSULATED POWER CABLE: 4-p 
booklet has facts on abestos varnished 
insulated power cables for high tempera- 
ture locations. Bulletin AVA-10. Triangle 
Conduit and Cable Co, New Brunswick, 
N. J. 


@ MECHANICAL TUBING: Bulletin 
TB-418 explains how production can be 
simplified by selection of the proper type 
of tube. Industry tolerance tables for 
cold drawn and hot finished seamless car- 
bon steel mechanical tubing is included. 
Babcock & Wilcox, Inc., Beaver Falls, Pa. 


@® MEASUREMENT TECHNIQUES: 
How to use comparative RF measurement 
techniques without test “set-ups” and 
“take-downs” and without detector and 
amplifier balancing is discussed in a 
technical news-letter. Jerrold Electronics 
Corp, 15th & Lehigh Ave, Philadelphia, 
32, Pa. 


e AIR CONDITIONING UNITS: Bul- 
letin 870, 8 pp, describes line of multi- 
zone air conditioning units and has 
detailed description of components and 
accessories, as well as capacity and speci- 
fication data. American Air Filter Co, 
Inc, Louisville 8, Ky. 


@ DEMAGNETIZERS: Specifications 
and price data on over 700 varieties of 
through-type demagnetizers are covered 
in 2-p bulletin, F-458. R. B. Annis Co, 
1101 N Delaware St, Indianapolis 2, Ind. 


@ THERMO COUPLES: Company bul- 
letin described and illustrated models of 
thermo couples and thermo couple in- 
struments. Sensitive Research Instru- 
ment Corp, New Rochelle, N. Y. 
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Computer Users Offered Programs (Continued from page 82) 


excitation requirements for a num- 
ber of generators has been pro- 
grammed for the 650 computer, said 
F. W. Cawson and H. E. Brown, 
Commonwealth Edison Co. Data 
for the calculation will be accepted 
from such sources as load flow and 
fault studies intermixed. Excitation 
requirement curves are produced 
for any safety margin. Each curve, 
which took one man-day for prepa- 
ration, can be produced from five 
data cards in 40 sec of machine 
time. 

Study of a distribution system, 
using a load distribution matching 
actual load distribution, was made 
on a Rem-Rand 1101 computer, 
noted E. A. Strausser, Patterson & 
Dewar Engineers, Inc. After basic 
data are assembled, kilowatt loads 
up to 20 years in the future are com- 
puted, and design plans for investi- 
gation are chosen. The system volt- 
age drop and losses for a 1,000-line 


section system may be calculated 
with 10 man-hr of data preparation 
time and 30 min of computer time. 

Programs for solution of special- 
ized problems in distribution and 
transmission on the 650 computer 
were offered by G. E. Adams, and 
J. E. Gerngross, GE. These include: 
Selection of distribution transformer 
bank to serve combined single and 
three-phase loads; comparison of 
open-delta leading and open-delta 
lagging transformer connections to 
serve combined single and three- 
phase loads; and computation of dis- 
tribution feeder overvoltages during 
single-phase-to-ground faults. In 
transmission, programs were re- 
ported for calculation of these 
values: Potential. and capacitance 
coefficients; voltage gradients; se- 
quence capacitances; zero sequence 
line-charging current; and electro- 
statically-coupled voltage on the un- 
energized circuit of double-circuit, 


untransposed transmission lines. 

Extremely favorable experience 
has been obtained with Fortran, a 
compiler program for the 704 com- 
puter, reported J. T. Carlton and 
C. J. Baldwin, Jr, Westinghouse. 
The cost of programming, compiling, 
and checking a Fortran program is 
about 25% of the cost of preparing 
the same program in symbolic 
language. Elapsed time until com- 
pletion of the program also is cor- 
respondingly reduced. 

Calculation of transmission line 
constants on the 704 computer, for 
circuits of any configuration regard- 
less of bundling and ground wire 
arrangements for single or parallel 
lines, was done with a Fortran I 
program, said Dorothy Coleman, 
Floyd Watts and R. Bruce Shipley, 
all of Tennessee Valley Authority. 
The program required 183 Fortran 
statements, which were compiled 
into the object program in 11 min. 


When Hunsaker Trucking Contractor, Inc., Dallas and Houston move 
anything B/G... like a refining tower . . . a big wind tunnel ...ora 
giant dragline . . . or a 225,000 Ib. transformer like this one, they use 
Autocar. This Autocar tandem pulls the world’s largest low-boy and 
has the power and strength to handle toughest assignments. Hunsaker 
serves 14-state area, handling the big jobs—with Autocar. 


It’s AUTOCAR—for extra earning power 


Autocar Div., The White Motor Company, Exton, Pa. 


BIG 
AUTOCAR 
FLEET 
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Johns-Manville 


Duxseal 


in the new handy 
pocket roll 


THE NEW HANDY pocket roll makes 
Duxseal® ideal for small sealing jobs in 
both installation and maintenance work. 
It thereby increases the usefulness of 
your favorite all-purpose sealing and 
caulking compound. 


The NEW pocket roll container allows 
quick removal and replacement of the 
compound. Its ribbon form makes Duxseal 
easy to apply in any amount, large or 
small. 


3 types of Duxseal are now available 
in pocket rolls: 


@ STANDARD DUXSEAL is a permanently 
plastic gray-green compound utilizing a 
non-drying, vegetable-oil vehicle. It will 
not corrode metals, plastics, wood, rubber, 
or painted surfaces, It adheres well to all 
common materials, It is non-staining. 


® TYPE N DUXSEAL has the same properties 
plus higher resistance to bleeding or drip- 
ping at high temperatures. 


® R-100 DUXSEAL employs a resinous ma- 
terial as its vehicle and has the same prop- 
erties. It skins fast to provide an excellent 
paint surface. 


A wide range of other J-M Sealing Com- 
pounds is also available in pocket rolls. These 
are described in sheet EL-85A. Duxseal is 
covered in sheet EL-68A. Write Johns- 
Manville, Box 14, New York 16, N. Y. 


Johns-Manville 


DUXSEAL 


144 


} 
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Urges New Plant Design Approach 


(Continued from page 81) 


addition, C. C. Franck and J. W. 
Batchelor, Westinghouse Electric 
Corp, stressed the importance of co- 
ordinating the design of the turbine 
and generator to produce a basic 
energy converter. 

General Electric authors S. C. 
Barton, J. A. Massingill, and H. D. 
Taylor cautioned their audience that 
although conductor cooling has ef- 
fectively removed temperature con- 
siderations as the major design lim- 
itation on generators, such cooling 
presents other problems as size in- 
creases. They indicated that total 
losses and excitation requirements 
are increased and generator effi- 
ciency somewhat reduced as higher 
rateups are used. 

J. J. Fleischmann and G. W. 
Staats, Allis Chalmers Manufactur- 
ing Co, described several design 
advances including: A patented 540- 
deg stator coil transposition; meth- 
ods used in vibration control; and, 
non-magnetic rotor coil support 


rings. 
DC Cable Will Be Needed 


Preparation for future needs was 
evident in a review of dc transmis- 
sion by four General Electric au- 
thors. They concluded that EHV 
ac transmission, rather than dc, of- 
fers the best hope of reducing power 
transmission costs in this country. 
But they believe there will be a 
place for dc cable installations in 
congested metropolitan areas in the 
next 10 to 15 years. 

Included in their presentation was 
a study showing that transmission 
of 500 Mw was more economical 
with 345 kv ac transmission than 
with 200 kv dc up to a distance of 
400 miles. 

Circumstances in Russia, how- 
ever, are more favorable to the use 
of dc transmission, according to a 
paper by two Russian engineers. 
The greater distances between load 
sources and needs has already in- 
spired actual testing of a de line for 
point-to-point transmission — of 
power. 

Their paper related that experi- 
ence with a 70-mile, 200-kv dec line 
installed in 1950 has been satisfac- 
tory. At first the transmission was 
unstable in operation and was fre- 
quently interrupted due to instability 


of the mercury-pool tubes. Correc- 
tive measures were taken to improve 
the tubes and to lighten their duty. 

The Russians are building an 
800-mile dc transmission line be- 
tween Stalingrad and Donbas. The 
voltage between conductors will be 
800 kv, and rated capacity 750 
Mw. The Russians are hopeful that 
operating experience will permit 
construction of de lines with 2 to 4 
million kw circuit capacity. 

In commenting on the two papers, 
L. R. Gaty, Philadelphia Electric 
Co, indicated his agreement with the 
authors’ conclusions. He said that 
we are in an excellent position to 
perform much research in the dc 
field before such transmission is 
needed. He said that we must re- 
duce terminal costs by a factor of 
two, develop de switching equip- 
ment, and provide adequate light- 
ning and corrosion protection. 

Five years’ operating experience 
with automatic tripping of turbine 
generators and boilers on the Con- 
solidated Edison Co system has 
proved reliable beyond expectations, 
according to five of the utility’s en- 
gineers. Such tripping has reduced 
the extent of boiler, turbine, and 
generator damage and repair outage 
time. Additional cost of this over- 
all unit protection system is only 
0.5% of the installed cost of a 200- 
Mw unit, excluding land and struc- 
tures. But it is justified because it 
eliminates one operator per shift. 


AEC Schedules Review 
on Gas-Cooled Reactors 


Atomic Energy Commission is 
sponsoring a two-day review of its 
gas-cooled power reactor program 
Oct. 21 and 22. 

The conference, to be held at 
Oak Ridge National Laboratory, 
will include discussion of five gas- 
cooled reactor types: the prototype 
graphite-moderated reactor on which 
industry proposals are now being 
invited under the power demonstra- 
tion program, pebble bed reactor, 
heavy water-moderated reactor, a 
high-temperature process heat re- 
actor and a maritime propulsion 
reactor. 
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casstico SEARCHLIGHT SECTION woveansinc 


EMPLOYMENT e BUSINESS 


FOR SALE BARGAIN 


Out door substation complete with 
transformers, buses and busing. Ca- 
pacity 750 K.V.A (3 @ 250 each), 
13200/488/244 volts. Out of door fuses 
disconnects 


Indoor substation complete with bus- 
ing, insulators—current transformer— 
potential transformer, main circuit 
breaker and indoor high voltage dis- 
connects, 

ALFRED H. GRUPPE 
Consulting Engineer 
828 N. Broadway, Milwaukee, Wis. 


Phone BRoadway 2-3253 


MOTOR GENERATOR SETS 


mene’ Ss 


* 
a5 


hmm 
ame’ 
~ 


250/275 
250/278 


z00sNE0>apE0E>s 


2300/4000 


Preme CAnal 6.2900 


fae CHICAGO 


1324 West Cermak Road « Chicago &, tilinois 


tectuc Cs 


LARGE POWER EQUIPMENT 
Prompt Stock Shipment 
RENUBILT MOTORS - GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 
DO YOU GET OUR STOCK LIST? 
BELYEA COMPANY, INC. 
51 Howell St. Jersey City, N. J. 
OL-3-3334 


PROFESSIONAL | 
SERVICES 


BLACK & VEATCH 
Consulting Engineers 


Electricity——W ater—-Sewage——Industry 


of Construction 
and Rates 


Reports, Design 
Investigations, 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


Supervision 
Valuations 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
Hartford, 


175 Enfleld St Conn 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Management and 
Business Consultants 
300 Park Ave 

York 22, N. Y., 


Consulting and Design 
Engineers 
209 KE. Washington 


New Jackson, Michigan 
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OPPORTUNITIES 


ADDRESS BOX. NO. REPLIES TO: Bow Ne 
Classified Adv. Div. of thia publication 

Send to office neareat you. 
NEW YORK 36: P.O 

CHICAGO 11: 520 N. 

SAN FRANCISCO 4 


ROX 12 
Michigan Avr 


68 Post St 


POSITIONS VACANT 


Wanted—University graduate Engineer with 
at least five years experience operation steam 
electric generating station for responsible po- 
sition in Maracaibo, Venezuela. Preference 
be given Spanish speaking applicant. 
Salary dependent on qualifications. P-8320, 
Electrical World. 

Wanted—Electrical distribution construction 
engineer for assignment in Liberia. West 
Africa. Man with extensive practical experi- 
ence in overhead line construction and 
familiar with substations, switchgear and 
meters, and cable work. Must be capable of 
training personnel. Reply in detail to P-8929, 
Electrical World. 


Sub-Station Operator—Pasadena, Calif. Sa!- 


ary $393-479. Four years experience in the 
operation of power sub-stations required. 
Will assist in switching operations in a 
municipal power system containing two steam 
plants, (155,000 KW). Radio equipped cars 
provided for patroling eleven sub-stations. 
Apply Rm. 200, City Hall. 


“SEARCHLIGHT” 


IS 
Opportunity Advertising 


—to help you get what you want. 
—to help you sell what you no longer 
need. 


Take Advantage Of It 


For Every Business Want 
“Think Searchlight First’ 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Photometric 
Research, In 


Environmental 
Testing 


Electrical, Electronic, 
and Chemical Laboratories 
spection and Certification 


2 East End Ave 


HOOSIER ENGINEERING 
COMPANY 


and Maintenance of 
Distribution Lines 


Erection 


Electrical Transmission and 


1350 Holly Ave., Columbus 16, Ohio 


JENSEN, BOWEN & FARRELL 
Engineers 

Investigations—-Depreciation Studies 
Cost Trends——Reports 

Cases, Security Issues, Regulatory 
Accounting Requirements 

Cost and Continuing Property 

Determination 

Arbor, Michigan 


Appraisals 


for Rate and 


Original Reeord 


Ann 


M. W. KELLOGG 
. . “psy , 
Piping System Flexibility Analyses 
Unique model tester as well as modern digital com 
puter facilities available for low cost, accurate flex 
ibility analyses of the most complex piping systems 
The M. W. Kellogg Company 


T1ll Third Ave., New York 17, N. Y¥ 


e EQUIPMENT—USED or RESALE 


APPARATUS 
SALES 
ENGINEER 


electrical manufacturer of 
switchgear, unit substations, trans- 
mission and distribution switching 
and protective equipment needs serv 
ices of Apparatus Engineer for the 
West Coast location. Duties will con- 
sist of contacting electric utilities on 
the West Coast with our established 
field organization, specifically to do 
product line sales promotion work on 
high-level engineering basis. Man 
chosen will be graduate tlectrical 
Engineer, 30-45 years of age, with 
successful engineering, operation or 
sales experience with class of equip- 
ment listed.- Travel required 60-70% 
of the time. Home weekends. Sub- 
stantial opportunity. Refresher train- 
ing provided initially and periodic- 
ally. Address reples to 


Large 


P-9229, Electrical World 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 


Giving complete resume of exerience and 
financial history 


CAREER OPPORTUNITY 
Engineers, designers, and draftsmen looking for 
challenging and interesting position, future security 
for yourself and family—then look no further. 
Duke Power Company, Chariotte, N. C., is seeking 
employees in their design department. Excellent 
fringe benefits and permanent position with fine 
cpportunity for advancement. Write Employment 
Office, P. O. Box 2178, Charlotte, N. C.. giving 
your education and experience. Also include a 
recent small photograph, and indicate what date 
you will be available for a personal interview. 


SANBORN MAP COMPANY 
Nation Wide Mapping Services 
@ Utility Area Base Maps 


@ Symbolized System Portrayal 


Atlanta New York - Chicago - San Francisco 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 
Engineers Purchasing 
Specialists in Financing 

Accounting and other Operations 


la Salle St. Chicago 4 


SARGENT & LUNDY 
Engineers 
140 South Dearborn St 


Chicago, Tl 


TIPPETT & GEE 


Consulting Engineers 
@ Electrical @ Thermodynamic 
Structural Design @ Studies @ Supervision 


Power Stations @ Transmission @ Distribution 
Industrial Plants @ Process 


Mechanical 


1333 North Second Street Abilene, Texas 





Partnership In Spain 


To the Editor: 

In 1957 I visited your office with 
a Spanish Electric Transmission & 
Distribution Team, on a trip spon- 
sored by the ICA. This visit was 
very interesting, because you gave 
us a general view of the problems 
and modern trends we had studied 
during the trip. Your magazine is 


Oliana Power Project 
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very interesting, as it is the only 
one I know in the world, devoted 
exclusively to all aspects of the 
electric utilities. 

I am sending herein enclosed, 
some pictures of the latest develop- 
ment of our Company, the Oliana 
Dam and Station, with 214,000 
kva sets and Manresa Substation. 
Being aware, through your maga- 
zine of the eternal controversy be- 
tween public and private power, ex- 
isting also in our country, it would 
perhaps interest you to know that 
the Oliana Dam, has been paid, 
partly by the government, the irri- 
gators downstream and our com- 
pany. The station, machinery, trans- 
mission and distribution facilities 
has been paid only by our company, 
owner of all the energy produced. 

Enrique Gomis 
Technical Manager 
Fuerzas Hidroelectricas del Segre, 
S.A. 
Barcelona, Spain 


Switching in Sydney 
To the Editor: 


The illustration shown on p. 71 
of Electrical World April 7 of the 
single circuit breaker arrangement 
used to supply Hillside Shopping 
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October 20, 


Center reminds me of a somewhat 
similar switching arrangement used 
extensively on the Sydney system for 
some years. 

In Sydney pilot protected cables 
are used with intertripping of as- 
sociated feeder breakers, the trip 
wires for which are laid up with 
the pilot cables. 

Intertripping is used to obtain 
quick release of breakers in case 
of transformer failure to prevent 
possible fires which could occur if 
appreciable time delays are used 
on feeder cable protection. 

The primary distribution voltages 
used on the Sydney system are 11 
kv and 5 kv. 

The single circuit breaker prin- 
ciple can be applied to substations 
supplied at any voltage and using 
transformers of any rating, with sub- 
stantial savings in switchgear costs. 
In the case of transformers of high 
rating it would be prudent to pro- 
vide for cross connecting feeders 
and transformers in case of simul- 
taneous failures of unassociated 
equipment. 

F. B. Haugaard 
Assistant Substation Engineer 
The Sydney County Council 
457-479 George St. 
Sydney, Australia 


Lape ge ch wae 115, 116, 117, 118 


RT&E Corp. eh. 


Reliable Electric Co 

Revere Copper & Brass, Inc 
Roebling’s Sons Corp., John A 
Rome Cable Corp 


S&C Electric Co 
Sangamo Electric Co 
Searchlight Section 
Shaw-Perkins Mfg. Co 
Simplex Wire & Cable Co 
Superior Cable Corp 


Thomas & Betts Co., Inc 
United States Rubber Co......... 


Victor Insulators Div. 
T-E Circuit Breaker Co 


Wagner Electric Corp 
Weaver Co., J. A 
woes Electric Corp. 

40, 41, 110, 111, 124, ‘125, 140, "41 
White Motor Co 14 


PROFESSIONAL SERVICES 


CLASSIFIED ADVERTISING 
F, J. Eberle, Business Mgr. 


EMPLOYMENT ©PPORTUNITIES..... 


EQUIPMENT 
(Used or Surplus New) 
For Sale 


1958 @ ELECTRICAL WORLD 





During twenty-five years of 


continuing production it has 
never been reported that a 
Reliable Feed-Thru Deadend 4 
cartridge let go a line. 


FAST ¢ SAFE ¢ SURE 


J RELIABLE FEED-THRU DEADENDS 
for many distribution sizes of 


GO ACSR .. Aluminum . . Copper 
Aluminum Alloys . . Alumoweld 
4A Copperweld . . Steel Strand 


Ideal for new construction, 
p maintenance, change-over 
K “COMPANY « FRANKLIN PARK, ILL. ‘s and hot line work. 








